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$>-?T, H»-&<fck lo^p|B^»^ ft^sS 

[SfcrU ] MR^R^A, 

£WU .I-IT-M^'Li, Na, K, Rb, Cs, F 
r. Be, Mg, Ti, Zr, Hf, Sc, Y, La, 
V, Nb, Ta, Cr, Mo. W, Mn, Re. Fe, 
Ru, Os, Co. Rh, Ir, N i , Pd, Pt, C 
u, Ag, Au, Zn, Cd, Hg.'B, Al, Ga, 
In, Tl, Si. Ge, S.n, Pb, As. P, Sb 

Rt/B i i^tsyii-Tfr^m^tihjmx'h*). r 

/l^x/k 7U-/k 7;Mfy, #/l/#-;k 75 F, 
•f 5 K, tF^y'K, 'Jyftl, -F-nyyk -hU;k 
(nitryl) , ffiKJg,- -hU;P (nitrile) , Ao^y 

ft*. 7i>r-\ 7/i^*y, yo^y, yy/k&t>'c:*i 
tr>a»\uyy\^ x;kfcyft, ttz\tdrMWmW^ 

T'$>0, A^X7^, EUyKJS, 75 y, 7/py 
y. x^-b'y, i-f^, », -h'J;k 4 
'j/k 7;k^y, hK5^, ey^'y, 2££%ai£ 
ft£», TcStf^, y-yy-iSS, -/?p7;^y, 7 
/k?-;k *X7-(yltt, 7/WJfk 
8L 7/l^yM^*£^tf?>-7^iMJR$:rt.l>, ff 

k x + y =7C*MOlM^IT'$> 0 . zS0T'*I.buSB 
#cft*S, 7/1^3— yk x— f/k T/l'TtHs 7F- 

y, IS, 7x7-;k ixf^, 75 y, r^^-h 
y/k Ao?yfc#fc**, **x- 
r/k 7$y, v7yi8S, ^vsyryiag, f-^-^r 

yggi&, y'Jn-y?ft, -hnr/l^f/k 7/Mf/HB8 

tli^3S3] M#L i , Na, Ik Rb, Cs, Fr, 
Be, Mg, Ti, Zr, Hf, Sc, Y, La, V, 
Nb, Ta, Cr, Mo, W, Mn, Re, Fe, R 
u, Os, Co, Rh, Ir, Ni, Pd, Pt, C 
u, Ag, Au, Zn, Cd, Hg, B, Al, Ga, 
In, Tl, Si, Ge, Sn, Pb, As, P, Sb 
t fc« B i T$> 0 , R 1 *»*SWfc«lT* 0 , R 2 
fe, 7A-*;k 7/U7x;k y?nr;^-;P, 7U- 
;k 7/Mfy. #/L-#x/k 75h*. W 5K, hF'7y 
K, 'JWffl, -hDy/k xHJ/P (nitryl) , 

-fy;P (nitrile) , Aqfyftft, 7^'K, 7 
/yn^f y, yndfy, yy/k ^fctiifi^WNo^y 
ft, X/P*yft, *fctt*4ft»#flrC*i5, Atf*X 

asyyfMl* 7'J-;k 75 y, 7^yy, x 



f-t'y, x-r/k Kftfe, xh'j/K 4y:i r y/k 
7;^y, 7/M-y, t K^y'y, tryy-y, a$«£ 

Ststft^*, *St«7r^, y>y7igS, ^D7^r 

y, 7;P3-;k *X7^yl«, TfU^Vfy. 1 

wias* , n^a i fEftaira£i&£ 

*. 

[|f^JS4] MRi, Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o,W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 
Pb, As, Sb^clJB iX'fo*). R 1 A>'C 1 -C 8 7 
;Wr;k ZfMCt-CuistaTiU^frX'fo*) , R 2 # 
**ft«K ■ 7/Pdf/k TlVir-lV. i/?U7)V*r-)V. 
7 ] )~>l^ T)V%>\ #/k-tfx/k 75 H, -f 5 K, t 
K^K. 'jyftfe, rir-oy/k (nitry 
1) , MS, xh>J;Knitrile) , An^yftfe, 7 
i^'K, 7;P3^f>-, yn^fy, ^U;k iMtZtit><r) 
yNo^-'y-fb, x^*y-ft, *fc«^-fftM«f(fC<b'0. 
Ai s *^7^, S'Jy^, 7U-;k 75y, 7;i/ 
~>y, x^-t'y, x-r;k ffiftfe, xhu;k -fyx 
hl»;k 7;U7y, 7;^y, hK5y>, fUi^'y, 

7;^y, 7;P3-;k *7,7^y^ftfe, 7/^Ut 

?I^feo 

[IS^5] M*iLi , Na, K, Rb, Cs, Fr, 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, Al, Ga, In, Tl, Si, Ge, Sn, 
Pb, As, SbifcliB iT'fcO, Ri#C 2 -C 8 7 
/U7-x;k C 4 -C 12 y^n7;l-7x;k *fcttC 6 -C' 
18 7y-;PT*0, R 2 ^'**ftft, 7;^;k 7/P7 
y?o7/k>-x/k 7U-;k 7;^y, 

x;k 75 K, ^SH, tH^y'F, 'Jyftfe, -Fn 
y;k -h'J^ (nitryl) , ffiKtg, .=> D/Mnitril 
e) , AD^ytft, 7y'F, 7;P3^y, yO#k 
yj;k *fc«iii4><0Aayyfl:, x;^yft, ttz 

it^Ammwx'h*). aa^7^, ffiuygas, 

7U-;k 75y, 7;yyy, xft'y x— f;k it 
ftfe, xh«j;k -fv-h'j;k 7;i^7y, 7;^y, 
hh'^y'y, euyy, g*as«^ft^fe, t^K^ 
^, y7 7Sl, y^oWV, 77P3-;k *X7 

^ yfgftfe, wjfy, ffi«ig^*^{i*T'j)i», 

[|S*IM6 ] M*«L i , Na, K, Rb, C s, Fr, 
Be, Ti , Zr, Hf , V, Nb, Ta, Cr, M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
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g, B, Al,Ga, In.Tl. Si.Ge. Sn, 
Pb, As, Sb&&(2B i T'&y, RW/Ptf-TP 
T'&y. Rttffcmiffll. 7)V*)V. 7)U^r-)U. i> 9 
□T/l't-zK 77P=»fy, tfyPtf-Tk 75 

F, 4 5F, bH5i>H. yy-ffcft. -hai/;K -F 
VlV (nitryl) . 5B$ig. -HJA' (nitrile) , vnq 
^-'yffcft. 7v'F. 77l/3*>\ vn^fK y'J^k i 

»*r*0. A#*7.7^y. euvuhl 7U-;k 
75 y. 77l^y. xf-lfy. x-r7k gitfbft. -h 
y/k -^V-h'J;K 77kry, 7/Wf>\ bK5y 

y, tys;y. mmmm£tt.&fa. w 

7i£S. y^DWy, 77P3-/k *x?Avmit 
Hi. 7;Wf y fv> S»g * 5 . if 1 

[MSBS7] M#Li. Na. K. Rb, Cs, Fr. 
Be. Ti> Zr, Hf , V, Nb, Ta, Cr, M 
o, W, Mn, Re, Fe, Ru, Os, Co, Rh, 
Ir, N i , Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, A 1 , Ga, In. Tl. Si, Ge, Sn. 
Pb. As. Sbi/SliBi"CJb"5. R^^ll?*^ 
*fc»ii'n*$/T*»), Wtffcmm. 7/Mr/k 7 
)Vr-)V, y?D7;^-;k 7'J— /k 77k*y. * 
/P#x;k 75 F. 4 5F. tK^y'H, 'jyfl*. - 
hoy;k -r-U/Hnitryl) , illBtB, -F'J/Mni 
trile) , Auyyft*. 7^'F. 77k3*>\ v-o* 
^'J/k 4fclli*i^WNpy>"fl:, X7kfcyft:, 
ifctt^-f A*^X7 a y, ay y& 

S. 7'J-;k 7 5y. 7/i^y. xf-t'y. x~f 
7k BHfcft, -h'J7k 4 7-Fy/k TMry.. 7)V 

*y. hK^y'y, fji^'y. M*gS8M£ft. * 

v--y7tg«, ^nr/^y, 7/HJ-/P. 
*X7 4 yIMfcft, TiWf- 'J fy. HaHfcttifcli*? 

[ft£Jl8] M#L i , Na, K, Rb, Cs, F r. 
Be, Ti, Zr, Hf, V, Nb, Ta, Cr, M 
o, W, Mn, Re, Fe, Ru, Os, Co. Rh, 
Ir, Ni, Pd, Cu, Ag, Au, Zn, Cd, H 
g, B, A 1 . Ga. In, T 1 , Si, Ge, Sn, 
Pb, As, Sb4fcttBiT»9, BWiHt* 
0, R*jW**fl», T7Wf7k 77k>--/k x?D7 
7y-;k 77Mfy. #;M^;k 75 F. 
4 5F. tF^'F. yyfkft. -hny;k -MIA< 
(nitryl) . ffiKfi. -r-'J/P (nitrile) . AD^'y 
7vF, 7^3*^, vn^f^, i^yyk ifcii 

x-h y , a*** * 7 -r y , a y ys?ts, 7 >J -7k 7 5 
y, 7/l^y, 7,^-t'y, x~r7k BS-ffcft. xMJ 
;K ^yxhy/p. 7^yy, 7/Mfy. t^y'y, 
fUy'y, ARftSlKftteft, *l§##7, v-y7lg 



a, v^o77^y, 7;i/3-;k *X7 a ylKtft, 

[ft«2] MR', (PR2 3 ) y A 2 
Sr#U dit'M^'Ti, Zr. Hf. V, Nb, T 

a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt. Cu. Ag£fc 
(iAu-C&y. RWR 2 #*3ilfl:ft. 77P*>k 7)1 

>r-)V, >-?o7/k>--7k 7'J-7k 7)V* y, tuv 
,-fC-;k 75 F, 4 5F. hF7v*F. UVflS*. 
Oy/K -h^ (nitryl) . ffiKa. xhy;U (nitr 
ile) . ^oyy-fb^. 7y'K, 77U3^r>-. >-odf 

yy/uat^^n^coAnyy^, ^^yfl:. 4^ 

$>y. Am7^y, ffiyyKa. 7y-7k 75 
y, 7/1^ y, 7.^-t'y. x-r^. -hV 
-fv^hy;k 77pyy, 7;u#y. tH7^'y, 
fy^'y, BXmtft^Di. ^K^H 1 . x-/7ii 
S, i/^or/^y, 7;pn-;k *7.7-fy^bft. 
77^'Jr'y, !Bffl8aRV***try7P-r*»^a!S 
SilS . T£g^iHt4^^$ni.E{ai i -C'$> 0 , x ^ 1 , 
y^O, &Vz^OX'$>>0. x + y=7C*M(7)JI^0T' 

[fi^JSl 0] M^L i , Na, K, Rb, Cs, F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 

b, Lu, Th, Pa, U, Ti, Zr, Hf, V. N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, I r, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, A 1 , Ga, In, 
TI, Si. Ge, Sn. Pb. As, SbtfcJiBi 

r*>y. rijwhwb-c* 1 ), RH^mm, 7>v* 

;k 7/l-^x/P, >-^D7;py-;u, 7 'J -7k 7/Mr 
y. ij)\s#-)U. 75 H, -f5H. hh*7^*H. 'Jy-ft 
ft, xho^/k xhy;Knitryl) , SSKtg, xhy 
TP (nitrile) . Aoyytl, 7;P3dr^. 
xodf^-. v'J;k S^ti^it^WNDyy-fl:, 
y-fk. ifciiy-fft»**f*0, A#*x7-ry. S 
yyKS. 7'J-;k 75 y. 7^^y, xf-t'y. x 
-r7k Sflsft, xhy;k ^fy^by/k 7;u^y, 
wy, hH^v'y. b-y^'y. sbr«*9^^ 
ft, ^ItRiHF, y7 7ii, y^o77Pyy, 77P3 
-;k ^7-jygffl, 77Pdfyry, SffBtttifc 

[1**^1 1 ] Mj^L i . Na. K, Rb. Cs. F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er. Tm. Y 
b. Lu. Th. Pa. U, Ti, Zr, Hf, V. N 
b. Ta. Cr, Mo, W, Mn, Re, Fe, Ru, 
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Os, Co, Rh, Ir, Ni v Pd, Pt, Cu, A 
g , Au, Z n , Cd, H g , B , A k Ga, In, 
Tl, Si, Ge, Sn, Pb, As, SbS^JiBi 

;Mr./k T)Vr—)V^ y;D7^-;K 7'J-/k t 
/Mfy, t)\s#->W 75K, >T5r-\ hK9^*H. 'J 
y\\M, -hO^k -YV)V (nitryl) , ffiffi^, - 
h<J)U (nitrile) , Aayy-fcft, 7^K, 7/1^3^ 
i/ s xn^, v-U/k £fc<i<r*i&OAoyy-ffc, x 

y. ffiyyigig, 7U-;k 75 y, 7/i^y, xf-t' 
y, x-y;k -b'J;k -fy-hU;k 7)V 
*y. 7>i*y. hK7y>, try^y, mmmmm: 

it&b. ^y7igg, y^nwy, 7 

;k^-;k *X7^yl«, WJfX, 

[ 11*311 2] M^L i , Na, K, Rb, Cs, F 
r. Be, Mg, Sc, Y, La, Ce, Pr, Nd, 
Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, Lu, Th, Pa, U, Ti, Zr, Hf , V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, Sb^JttiBi 

WtfisVfrX'fot), R 2 a**#fH*L 7ll* 
/k 7)VY-)V^ \/9u7)V*r-A>, 7U-/k 7)V* 
y, #;U#x;k 75 k -f5K, tK^'F, Vyjt 
zhny/K -hVtl> (nitryl) , mM. -h'J 
;k (nitrile) , ^oyyftft, 7vr-\ 7/k3*K- 
v-n^k v-y/k &titeZtlt><W\nyy^ xiVfc 
yfL 4fcl4^>fftBMW(rc*>9, A4S*X7^y, W 
yyKIS, 7U-;k 75 y, 7/i^y, xf-t'y, x 
-r;k xF'J/k ^V-HJ/k 7/P7y, 

7/i^fy, tK 7 yy, fijy'y, saftgSKittte 

TcSMfcJH 1 , i"»7ffll, y^o7;^y, 7)\>i 
-;k 7/^Ur>, ffiS®£i£ 

<±*t-*> s , if i wtonmssm&fo. 

U**«13] M#PtTJ>»5\ ffiffldfeP (^y*o 
^y^y'l-;H Pt (7)V*)V) gT'&OfcV^fr 

*>TC» RWR 2 #**«, 7/kr/k 7^7- 
/k y7DT/^-;K 7U-;k 7/Mfy, #;w*x 
/k 75 F, 4 5F, tF7y'F, 'JWLft, -hny 
/k -F'J^ (nitryl) , ffi'KSa, -F'J^ (nitril 
e) , Mnyy-fbi), T^'H, 7/l^k yn^fy, 

MmWX'fo 0 , a*<*X7 ^k I'J yKfi, 
7U-;k 75 y, 7/i^y, x^t'y, x-r;k K 
fl5B», xh»j;k ^fv-Mi/k 7/P7 y, 7/i^y, 
tF^'y, t°yky, SHMHH^^^Hi. 

y?D7/^/, 7^3-;k **7 



[m#js 1 4 ] mm^m.mm^j:< 1 1 1 o^m 
Kft^ftj: 9 fc*v4ur«ww-* - mm 1 £»*>flr 

%OT^»^j$-i-tf , mm. i ettoffifiBfim^ 

yK^s 7U-;k 75 y, 7^>-y, x^-t'y, x- 
r;k Ktt, xh»j;k -fyxh»j;k 7;k^y, h° 

y^y. fh7tKD77/, vxi- 

;^;PAT5F, Tv^Th^F, ^>y7lgS, i^9u7)V 
7-y, 7^a-;k.*^7^yKfl5Hi. at^7;Wf>* 

[ff^iai 8] ma&mtfi** s-iv. x^y-;k 
-fyroy^y-zk ^>^y^y-;k M;^f-;i^75 

y, kX^x^-TSy, yif;Mf;l,7Sy, h 
»Jxf-;PT5y, ^^75y, y'xf;i,7$y, h' 
XMJ^f-;l^^»J;l^T5y, 7yt-7, xf-U-y^'T 
5y, 7otyyy'7Sy, x^ivz.^tvm-vy 

^"T5y, h'j7xX7P*X7>f y, h'JXf-;P;JtX7 

^y. hU^f-;u*X7-f y, 7U/k y?n^y?y 
xy, <y-fefy, if;Kyt'y, f/uy, i/?n^ 
dr-^-y'xy, y^p^-^^i;x>', y^o^r^hux 
y, y^n^j'fh^xy, ^i^f-U-y, f h5hF 

h\ PK7^;P, SK, x^-;^df-9-yK, >c^y, x 
^ y , try isy&i/p f 3 $-S-tf^-r*»^3Sif?§<i 

fi^-fbkSs 7;P3-yp, x— f;w, 7^fbK, yb 
y, 6£, 7iy-;k x^x/k 75 y, 7iV*)V-h 
y;k Anr'y«ttS, WMttt, f-*x- 
fTk 75 y, v7yK«, yy^7yiws, f-^^7 
y^i§, >-'jrj-y^, -bn7;R;K 7;^;HBK 

wsrry? YX'hii}\ ®\n**A7 < y, mv ym 
tt. 7y-/k 75 y, 7;^y, x^-h'y, x-r 
;k -HU;k ^yxh»j;k 7;Py-y, ty 
v'y, a*^Mt^Bi. ff7tHD77y, v^f-;w 

*/PA75 F, ^-y7!SS, y^DW 

y, 7^3-;k *7.7>f yiWfcft, ai^TTWfyfc* 
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y, Vt^ivmnvrw, : J^iv^i-)VT^y. v 
oxj-)V7$.y. v-v^/i/r^y, yxf^rsy, t* 
xvv*i~)V>-V)V7$v, ryt-r. x^y^r 
roe ^y>-'7$y, MMf-^xf-^xf-wy 

^y. mm^-/p*t.7 4 y, 7'J;k ^o^y^i; 
iy, <y-tfy, x^-/i^y-t£y, h/uxy, 
^y'xy^ v7n:*7?vxy, y^o^h'ji 
y, y?n^^fh5xy. y^f-l^y, fb7th' 
D77y, i^f-/P*/kU7$ b\ Vt^vx^it^i/ 
F, m&7+)V. xf-^^nfyg, ;*?y, x 
?y, fjyy, &^PF 3 S-grtf^-7°*^S^$ 

[||*3S2 1 ] lulE^tt?g* J c 5 -c 12 T^^y*^ 

fig o . sji-cfipFffitta^ 3 o xammmzis* . 

frtSgsJllfflJ^iiJD^KfiBEfi^. * ^(iaUP^IulBr^ 
?hT-j>i)*\ Wi^7^y ( ffiuy&ig, T'J- 
/k 7$y, 7;^y, x^-t'y, x-^/k BMfcft. 
-M);k -fV-MJJk 7;kry, fj^'y, IfSlg 

f, *sn*#^ ^y7J§«, y^nr/^y^ r;P3 
-;k *X7*y»fl2ft, at/r^y^^^-7* 

[»*JH2 2] Mfe^M^^y-'k x*/-/k 
-fV7'OAV-;k *#<y:?7-/k FIMWTS 

y, ^^xf-^rsy. ^xf-/k<^i/7*$y, h 

>Jx^-;l/7$y, ^^WTSy. ^'xf-;PT5y, t* 

xhiM-fyi^-'jA'TSy, ryt-r, xf-^y^r 
$y, rofl/yyTSy. YV^)V^f-)V^vy 
^75 y, MJ7i-MX7^y, F'jx^*7.7 

<y, hU^f-^*7.7^ y, 7'J/k v-^o^y^s/ 
iy, ^y-fe'y. if^Kyt'y, h/uxy, y^n\ 

dMf^'xy, y^Q^^yiy, S^O^r^FUX 

y, y?n^^fh7xy, ^i^-i^y, f^tH 

Hs »R7*f-/k itSL xf^t>8. ^^y. x 
?y, eUi/y, &tfPF 3 ££tf^-7 , *^SiiR§ 

[it*3g2 3 ] Mis^ 3 3r< 1 1 \ ^mm\t$mfi. v 

y-'xf-yp-, *^(ivMV7*f-;l—B, A 
I, Ga, I AsifctiSbjMSt-ft:^: Me 2 A 1 
H ( N E t M e 2 ) ;H37*f-;P7;P>'y ; (Me 3 N) 
A1H 3 ; (EtMe 2 N) A 1 H 3 ; ( E t 3 N ) A 1 H 
3 ; C P WH 2 ; Cp 2 MoH 2 ; YVX*)V-. HJXf- 
h04V71-A>-, F'JnTohVl/-, MMV 
To f>- . b'Jn 7>/P- . F 'J ^sT^yf-iP- . £ 



fctixf-yl'V* B % Al, Ga, I n, As££ 
liSb ; Th7^f-/U-. rh5Xf-/l/-,' th77i 
x;l— , Sit(axh7n7f-;P-S i , Ti , Zr,H 
f< Ge, Sn^fcJaPb . ; s y'Xf/P-, 

ifclii/'fy7'f;kB, Al , Ga, I n, Asiit 
HSb*SHH&. Sfcft, 7Wfc«L JMfc«K 
i,C P . 75 F, ^f-/l/7S KfcfcttT^F ; MJ 
xf-;|/-, MM y7*f-;U- s HJnTntyH, hi) 
-fyrotVl--. F!)n7>;k-. £fcteX^/l/^.tff- 
/k-B, Al.Ga, I n, As £jfct±Sb MMf-Zl' 
72 y, y'xfyWWSy, jy^f-;UXf-;P75 

y, ifctt Mixers y ; s^fTP-ifcii^x* 

/HZn, CdifcttHg; (W<yf^).,Cr; 
Et 3 Pb ; Cp 2 Me 2 Zr ; (M 

eNC) 2 PtMe 2 ; Cp I r (C 2 H 4 ) 2 ; t'XCp 
-Co, Mo, Fe, Mn, N i , Ru, V, Os, M 
sttiliC r ; £\xxf-/Ky-bfy ; h'7.<y-fe'y-c 
o, Mo££tiCr ; FU7xX;P-B i , SbifcJi 
As ; hUt'x^-Jfoy ; h'j7.Cp-Sc, Y. L 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, Er, Tm, YbSfcliLu ;fh5Cp- 
Th, Pa, U, Np, Pu*Jt(SAmM;x7U;M 
!) y'7A-; CpCr (CO) 2 ;Cp 2 ZrMe 2 ;Cp 
CuPEt 3 ;CPIn;CpIr (^n^^X 
y) ;CpPd (7'J/k ; CpGaMe 2 ; CpGa 
Et 2 ; (y?oMfy'xy) FeC0 3 ; (x^o^ 

h7Xy) FeC0 3 ; Xf/P7iUty ; Cp 
Mn(C0) 3 ; ( y?n\7? h Uxy ) Mo ( C 
0) 3 ;TlC P ; Cp 2 WH 2 ; (^yfyy)W(C 
0) 3 ; CpRe (CO) 3 ; CpRh (C«D) 2 ; Ir 

(TV Ma ; Pt (TVfl) 2 : Cp I r (i^^O^^ 
^^^'*y) ; [Ir (OMe) (y^n^?^*y^ 
y) ] 2 ; Ru (v^o^-^^^^y) (7'J/P) 2 ; 
Ru 3 CO l2 ;Fe (CO) 5 ;Co 2 (CO) 8 ;Ru 

(CO) 8 (1. ;Os 3 CO 
12 ; Cr (CO) 6 ; Cp C o (CO) 2 ; Mn 2 (C 
O) 10 ;C P Mn (CO) 3 ; (y^D^biJl 
y)Mo (CO) 3 ;Mo (CO) 6 ;Ni (CO).,; 
Re 2 (CO) 10 ;CpRe (CO) 3 ;CpRh (C 
0) 2 ;Ru 3 (CO) 12 ;W(CO) 6 ;C P V(C 
0) 4 ;CF 3 Co (CO) 4 ; Pt (CO), (^^o^- 
; I r (CO) 2 (y^D^^^y'^ 
y) ; (CO) 4 Fe [P (OCH3) 3 ] ; (CO) 4 F 
e [N (CH 3 ) ,] ; Co NO (CO) 3 ; 7h^f^, 
OCH (CF 3 ) 2 , OCMe 2 (CF 3 ) , OCMe (C 
F 3 ) 2 , OS i (CH 3 ) 3 , OC (CH 3 ) 3 , OC (S 

iMe 3 ) 3 , ttzteOC (CF 3 ) 3 Li, Na, K, R 

b, Cs, Fr, Cu, Ag, Au, Hg££l±Tl ; 
fb^^h^ Th^Xt^S/, fh7^V7D,^ 
i^, fh77'hJfy 1 f b7g37 , b^fy. 7^547 
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7>*j>\ ff70CH (CF 3 ) 2 , f h70CMe 2 
(CF,) < fh50CMe'(CF,),,.fb70C 
(CH 3 ) 8 , fb50C(SiMe 8 ) 3 .fh50C 
(CF 3 ) s&ttiy-hyOS i (CH 3 ) 3 Si, Ge, 

Sn, Pb. Ti, Zr^fcteHf ; VO (4 yrn,if 

ynrh^y, MMyrHts^ byy^^ hu 

XMf5<\ hUOCH (CF 8 ) 2 . h'JOCMe 2 (C 
F 3 K hUOCMe (CF 3 ) 2s >UOC (C 
H 8 ) hUOC (S iMe 3 ) 8% HJOC (C 
F 3 ). 3> SfettbUOSi (CH 3 ) 3> B, Al, G 
a, In. P. A-sifcliSb;EtjPb(>fy7a 
#*yF) ; (JH37>*5/> CuPMe 3 ; rh5* 
* (vy^TS 7) , Th?*X I&X+JUTSS) 
T i , Zr, H f , Si. Ge, S n $ jfcJJP b ; y'x 

ZfSftft ; t'X^'y^r S JT)V s sVWkM ; M e 2 

zn ( hyx^rsy) 2 ; xx^rsy^'y^/u 

xyy-fy ; h'jX (ir-*yf-^T$yj *^7^ ; h 

y x ( ^ivr \ y ) ryft- ; >- y * ( *h)i 
r$y).r;^> ; hyx (i^y^rsy) x*t* 

y ; h VX\lX ( h x/H:'>7A7 s 

H ; tr* (v'y^rsy) ( hyyf-^x^x^-p- 

yy'TSy ) TlUS-VJ* ; (CO) 4 Fe[N(C 
H 3 ) 3 ] ; Li. NagfctiKN (SiMe 3 ) ; ^y 
* y'y +>17 \J?y?)V\ y'xf-/U7 5 y : JX *)VX 

wrsy ( hyyf-^xf-uys/'rsy) f^y;c 

pCu (PEt 3 ) ;C P Cu (h'j7x-;P*X7-( 
y) ; (H3y>dfi/) CuPMe 3 ; Pt (P 
F 3 ) 4 ; N i (PFj) 4 ; C r (PF 3 ) „ ; (Et 
3 P) 3 Mo (CO) 3 ; I r (PF 3 ) 4 ; Ti (NO,) 
4 ; Zr (N0 3 ) 4 ; Hf (N0 3 ) 4 ;Si (CH 8 ) 3 
(N0 3 ) ; RuNO (N0 3 ) 3 ; fflMfy^A ! Sn 
(NOj) 4 : Co (N0 3 ) 3 ; VO (N0 3 ) 3 ;CrO 
2 (N0 3 ) 2 ;TiCl 4 ;ZnCl 2 ;ZrCl 4 ;Hf 
Cl 4 ;AlCl 3 ;SiCl 4 ;GaCl 3 ;SnC 

i 4 ; CoC i 3 ; x*yf-;p- s yx^;k-, t/diy'-f 

Vyf-JU-A 1 , B, Ge, Si * fcjiA s^U^yft 
ft; N (S iMe 3 ) 2 L i, NaifcttK'; B (CH 2 
SiMe 3 ) 3 ; { (Me 3 S i ) 2 N| 3 -B, Al, G 
a&MZIn ; ( M e 3 S i C H 2 ) « -T i ., Zrttz 
ttHf ; tfrli < (Me 3 Si) 2 N} 2 -Zn. Cd£ 

[«*1M2 4 3 it^H«^^(i:Jl^Jl#*c7)^c7)^ 



[ff*JS2 5 3 1^jWF^^bJ®*-c**, fg 

*Ji24.ieiiom 

[!i*qi2 6 3 ffESHRJSW* 1 , WkS^JtWEffflB 

y ■ tfxcr)m«<omukmz. m?mmKfcfpmzm 
x-fhxf'vrt. 

-mn-v ■ tixn&s.jvvxcnwumxizk o , m 

[ii*ii2 8 3 ij(E#hrig*i#»g*!L worn, mt 
m. &tz\t*4 ttfflx'k h , if #m 2 a imoum. 
[»*Ji2 9 3 mimimmm. 7*- syy ■ ^ 

-7»t>Mmti*. mim2 sternum* 
[fi*ia3 1 3 mmmitmrfry^-T, t H5y>. 

T>-'-fbK«, IS 3 7>/P7 S y , W V 5 y. 

[11*113 2 3 miTJimtfisyV^Jisyy, ?u 

[W*i|3 3 3 Mfe«1SSr 3oJ^±^S : Srl)7yxo$5 
y^xc7)y-y xxfcBtt^f -y 7^^, Mie^'xco 

gijco^^N-^' ■ tfxv$><o. mizwm'xtfm 
[»*ia3 4 3 memm ^txt^wMxms. 

'V\,x<7)is—?yxizmtX7-v7'i:£Z.. mm'xcr, 

[»*ii3 53 uaa«*4om±icps* hnxoym. 

wxny—ryxizmtXT - y r Kfeif^o 
-fCTit'J) 0 , mz%<\cr>tfxt>\ HMcom-it^titzmWm 

nt . ii*ia i im<nmmi&®m^<mikztit:mm 
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num. 

^. mwxifi^-n ■ fixx-h*). mzm<7)#xi)<m 
set. mmnmvmmmi^cDmtztiKWM 
mm. 

^. mntfZtfrt-iS ■ iiXX'fo"). mzWWfiXtfM 

mt z$ts7)u-rfrt>miR2tiz> . SM2 4 tm 

WX<7)is-yyxizmtX7--y7°*^A-. wiiitfxa) 

mmxifi^-'j ■ tixx-fo*). mzmwxtfm 
7tmx°b o . mzmm'xv&mwmtztiKi'V ? y 

a. ^wmm. &mm\M. r^x*?? ■ # 
y vans, y'jn ytt^mtkm.. * ? $ >?> . 

ft±x'j3yS«. Geil, SiGelS. GaAs 

cit*^4 0 ] ine*?*?** h 9 ys>**\ 3 yfy 
:is^3i4 1 1 &?m&t . t^ftii: . ngpsfisa 

< t t> 1 ii*jI2 4ie»o^{c e k 0 

cif*«4 2 ] Miees<oi^«^»BA\ sio 2 , s 

iO,N y , Si 3 N 4 . TiON, A 1 N, SiN, Ti 
N. Taj0 6 , TiO z< Zr0 2 , Hf0 2 , Al 
2 0 3 . La 2 0 3 . Y 2 0 3 . Ztl^-^. M&VnttdZ 

[ii*3S4 3i mtmmtmmmtmx'hh. tmm 
4 lsmwrn. 



im&4 4}mz79?ffivfi. tfyyyny, w. 

[IW8I4 5] HBW'CUT* 1 , TaN, TaS i 
N. Ti A 1 N. Ti S i N. TaWN. TiWN, T 
a A 1 N . NbN, ZrN, TaTiN, I rO,. O 
s . OsO IS MoSi, TiSU R e 0 2 . RX/Ztl 

imm.4 6 ] mvmw&tf. #y ^y 3 y> n i . 

Pd, Pt> Cu> Ag, Au, Ru, Ir, Rh, I 
rO IS TaN, TaSiN, Ta % SrRuOj, La 

srCoOj, RVztiboY-rtwmY-r^ 
w%m*%ts?)V-rfrhm&tih. 

[H^«4 7 3 immfttf s i o 2 . s i o 

,N y . S i 3 N 4 . ! Ta 2 O s . Ti0 2 . Zr0 2> HfO 

2 , ai 2 o 3 , LaA, y 2 o 3 . m&wm&mmt 

£tf^-77)>4>2Hfl$il. iClTBtf. A 1 . Ti , 
Zr, Hf. V. Nb.Ta, Cr, Mo. W. Cu£ 

o^Ktte-fk^-cj) 0 . Aim 1 7 , »s^3c7)iE^^3^« 

y^-r>A • ;\''J f-^ y^i' D \ T/PS yltf «y h U 

T>i^ym?y?y. i-fyWJm 
9y?)V®Vx-?x ■ xyuyj-^j*^ =.JrrffiZx~? 
x-xhnyf^, T-?y&\LX'?x. yjmyy? 
y. Mi-f'yb'J^A, 7-JW^7-'7&. 

in$m4 8 ] msmm&tf. ^y y y 3 n i . 

Pd. Pt, Cu, Ag. Au. Ru. Ir. Rh. I 
rO,, TaN. TaSiN. Ta. S rRu0 3 . La 

SrCoOj, Rifztit>cD v-r£Mmv-r<& 
ta&mi* ttzte$>mtts7)i>-rfrt>mmix 

msm4 9] wm^mn\,z^/^yy^fitzv\yy^ 
Rwurb. wmbmm®b<m<r>&M.<?)>v) r 
mb. RmtmbZiits. smmimA-tiumv 

[»^5 0 ] HnER«fMI«<. S i 0 2 . S i O 
,N y . sl 3 n 4 . ^--fgyy HvX, &WM\M. A 

i 2 o 3 . Rt/zti^^-rtt^mv-r^ 
Rvzmziitsyiv-rfrcmmtih. m*m4 
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N. TaN. Si0 2l SiO.N,. Si 3 N 4 , ^>fR 

o> #7x > &mmm. ai 2 o 3 . awrfu^F 

5 2 ] ttlSetlim^ JK U s/ y ay. A 1 ; 
W.Mo.Ti.Cr.Cu, 7° 

[ 5 3 ] V -*Atf F w yfs$ t . wsbv 
fHJgfc FWyfflJS<9P B 1<^^;wMS$i. HiflEf-^* 

«» i o«oaratg5&&^ m$m 2 4 fafowat ± o m 

[M*«5 4 ] BUlE^-M^Sft*^ Si0 2l SiO, 
IV Si 3 IV Ta 2 0 6 . Ti0 2 , Zr0 2 . Hf 
0 2 . A 1 2 0 3 , La 2 0 3 . Y 2 0 3 . &£&j&&JXBt{t 
ft. €^*AB0 3 iW-t6^O7*.^^>f bSlHLft* 
*0^-7**»4>aHR3*u ££-CB*», A 1 . Ti, 
Zr, Hf, V. Nb. Ta. Cr, Mo, W. CuJ 

*tr^-7 , *»feaS?S*i* AJR^^t; . 4-&< 1 1 1 

mwtfmttMX'fo <o . a## i 3 cojE^itm 
lesHtft*?. f-^ys^hoyf-^A • a»j^a. 

y^A • Ay>A, +?yms. T/i^ySK >yhV 

y. :MiH>y hy^A. y-ri^-^A. *r<\m? 
'^-^a, #±»f-t- ^--f&ig. &tf£*i&«>i« 

i 5 5 ] mmv- h mmm* 2 ^j±m^ t>m 

[ msm 5 6 ] if tay- b- # y v y 3 y . a 

1 .. Ag, B i . C d. Fe, Ga, H f . In, M 
n. Nb, Y, Zr, Ni, Pt, Be. Ir, Te, 
Re. Rh. W. Mo. Cr. Fe. Pd. Au. R 
h. Ti, Cr, Cu, MfiZtl^V-T&tzteftV 

[000 1] 

"ffc^^H (CVD : chemical vapor deposition) 
RI/MTISttZt (ALD : atomic layer deposition) 



Tv*ziz&^xGmmm.®M&foizm-t&. #?& 

[0002] 

•c**. ^-ttoex#<i. isy-x/FMy«a 
( 0 . 2 5 m ) mmtimmtti^xsm?*} 
yttmt . mm *m. t & m*Mz «* ygR#§n 

Stf>"C\ %<rmkM?)W. §^%H4(i. ^%-^y- 
Jf$<0%-tt<0iS#{ii^, x-yf-y^o^t. ffi£D% 

izn^xbi. 

[00 0 3] ^E*T7'yy-x 3 ytJ3V^T. CVD 
£fc{iALDC«fcD#*$ft&t5i^OlSte. df^y 

r-jfx^co (■TKbhmmvm^) BfriBft«^jic 

XmWLX&iX hWkVU^V ( bubbler ) ffl%% fflv^ 
TfiK^Sti. 1^1— ^mm7y"/9x^mi,zm 

b-tt iz#> HtflBftS(O^E^-^TJ> 6 £ t 

^r. flHEo/<r?sil»4. ^ycoiat^i^yfc^y 
<nmz, *7JMLt:&^tiz.mrth z. t 

^.^Mmcomuz^ifih zt&tobiix^i. mmt 
^ft(±. mw)imizm^imi. mmm^fcZit 
&zt tm biixa 0 . ? y 1 5 yosoM^ftaig^ 

vbti&mj ?>i>mmmz£r)gfcim. m 

7rtT-^-ft,of^coHulgftfif)Sffl. MW:ltO;k 
ti. ftBcoffiitcffd. >5iffiftW<ofL»i^b^^4-r 
6. frIgft«{iIBe^SK?iJ. ^9X^»jS4feJ4iMk 

wKftW*3itT^ftSih.6}*fl?F-HJ'^^^yT • 
[0004] flawVN*r5»»fc:*JV^HRfc:ttfflS 

r;^y. rsF. yy-ftft. s»hk.-a 

nyyffcft. r;P3^fvF. ^n^-^FXtXvy;^-^ 
tiil>. r;^;ursy ■ r^y^rt'o*^^^ 

**fl:ftli .CVD A LDtCt r>X ft£W}fft?t> 
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7)\s*)V7$> 7y>i}&&. ®mxsnit<?>m 
m\ hvtni'Tz.y -7y>, h'jxf-^rsy- 

75 y. Bffifx.+A'X+A'T$> ■ 77>%b'(?>7)l> 

*;i/7$y • 7vv\%. vmwm. atxcvDRiE^ 
J4. ft^t. ^s^bfflSJi. 

inHW^IMHKiCj: 0«R$*IS <IUtf, Dario 
H. Frigo&IfGerbrand J. M. van Ei jdentCj; S"Chemis 
try of Materials", 1994. 6. 190-195. m/lZC E. C 
hryssouRtfC. W. PitttJ; h "Applied Physics A Mate 
rials Science and Processing", vol. 65. 1997. 469- 
475 £#88) . 

c o o o 5 ] mbtt^i&mmm<F>W)W,z\±. 

(y^D^i/HWCu (PEtj) ^t'OCu 

( i ) ft&mh*). z.m±i vcwg.<r>*&s^m.x\ 

PEt 8 t*V^iW-6ii:36«nfettTV»4. ffitf)0Wc 
14. h yi^A&tf h i>xf-;M yW&% 

H<r)7)V*)Vffhh. V 'jx^Mf ys/^-MiiSfcT* 

<oa*L<=Srv^%Hta^™tt^4t4 (G. B. 
Str i ngf e 1 1 owfc 4 £ "Organometal 1 i c Vapor-Phase Ep i t 
axy : Theory and Practice". San Diego. CA : Academic 
Press. 1989£#M) . 

[0006] fa<r)m\,z\i.7)Va*=/YW'k&ti. Ziiit 

x-mmttmi&izti^x. zti$><Mmrv±Awm 
ft^H-tf*** lit • smiyx. afctt^r? 

ts^xtrnztit. 7)v?%ism.ttz. vmbmztt 
mti-i2<commmmx'#{Ei®. -e-^ui. *r 

o, mnmmmmx&&?z>. zixhm&wvm 

$5E.liizZ Z<Mk&fofrt>m2ti& 
A 1 , O 3 <0#«jSLK* . S63|WV^/5StS*ffl vVTCffl 
•fSifcSrSH^-fS (R. G. Gordon. K. Kramer. X. 
LiufciSMRS Symp Proc. Vol. 446. 1997. P . 383£# 

m . 

[ o o o 7 ] mmizii. 7)va*i,Ytnmzmhn 



it. * y y -b'-^ a y . wmB&nMfttfh 0 , 
jcttjs-e* o . « 1 o oxwffl«'C4H!W* z t **a^> 

#lTV*4. VO (N0 3 ) 3 MCr0 2 (N0 3 ) 2 &i:' 

o^js^- * y mmt . «ssiav*(c«8-c* s c 1 1 

iliCOWni. #Ufcf . D. G. Colombo. D. C. Gilme 
r. V. G. Young. S. A. Campbell&tW. L. Gladfelter 
t i5 "Chemical Vapor Deposition". 1998 . 4. No. 
6. 1998. P. mXWfr%tlX^&. 
[0008] 

immmixottmm] cvD«**>fc*>fc:. 
mmmzmm^ntimmmni^tsp vf v *- h 
mtizbiz^xa. mzmKt>tix^&. 

£5204314^-. |S)m522556 1#. 2 
80 0 1 |Sim5 4 5 34 9 4#. ^151^5 9 1 
9522-f-Ji. ^<i:t,lfflO/3^>h^-Mefi^ 
*fctt/8^h*~hSeWltfc*S-&Sil6Ca.- Sri 
fcttBa»***tf»a*fflV^. Ca. SrifcUB 
aS-^S-tirS^^ov^T^LT^I,. *ffl^|f^ 
5 5 55 1 54^-{±. f h7hKD75yf*lfc:Pb. Z 
r&t^T i ^'hVN'o-f ;M h Sr*tr»«*ffiffl-r 
6«^Ht^tfc J: 4 P b Z r T i 0 3 <7)BK^tO^ 
"CBB^UTV^. *ffl#^5 6 7 7 0 0 2#RtfBI» 
56798 1 5#li, ^<i:t lfflO/S^h^-h 
Kffl^i Jt x> h himmzlte'Ztih N bS 
l^Tac7)^SrfflV^-C. HSr-^tf^y^/WWXx*^* 
jS*$***ifefc:ov^TII*t* . JHBHrttlBS 6 9 8 
o 2 2-fii. h'^«/u y»ftft«wfl:^!» 

mmmit^m^ts. xmmms 7 8 3 7 16^ 

(i. ^-=5r< t i> 1 Mco/3 V*r b*- HHft^ifctt/S ^' 

^T. CVDCJ:«)Pt*fiKSS-fr6*afc:o^"CH* 
■tS . 3HB«^S5 8 2 0 6 6 4 -fli. fl£?3»fc:#ffl 

< fc 1 1 m<r>$ iS*r y Mlffl^ifcli/S h*- 

tf . ftSfttt* 5 9 0 0 2 7 9#U;- IS^OgEfi^O 1 

mmzm??h. *hhwif»5 9 1 6 3 5 9*4. 20 

<r>W£hCs-Cu7i\si]yb. Wk.-'<.-x<r>mk 

ttL\$xv7^y^mwm\zw&%tih .sr. 
Bi. ra.<D$ i^y b^-b-t^mm^tsmmi 

VtmLZm^X. CVD<Cj:»)SrBi I Ta 1 09«rJS 
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£3#*#&*BI*'tS. *BEHflWl5 9 80 9 8 3# 
[00 0 9] *ll!#ftJ|59 0 0279^{i, CVDt 

mm. &ftmzftMztitzffim®iw, mtztitzmti. 

[ooioi imemmrxuzzizmt&x&z&fr. 
mmttzMz, mzi,z&mznmmmmu£m 

[0 0 1 l]*#PJIi, CVDXtfALDrr'Jir-y 

[00 12] 

Li > Na s K, Rb v C s , Fr, Be, 
Mg, Ti, Zr, Hf s Sc, Y, La, V, Nb, 
Ta, Cr, Mo. W. Mn. Re, Fe. Ru. O 
s. Co. Rh. Ir, Ni, Pd. Pt, Cu, A 
g , Au, Z n . Cd, Hg, B . Al, G a . In, 
Tl, Si. Ge. Sn, Pb. As. P. Sb&t/B 

7)V?-iV, 7$ F. A 5 F. tH5y 

F. 'J WIS*, -l^ny;K ^MJ/I, (nitryl) . i«K 
*s. -hU^ (nitrile) . ^nfyft, 7vF, 7 
;k:jdfy. i-Ddf^. yy;K SyMfi^cTyNn^'y 



/k x— r/k 7/krtF, ^Fy. 7i/-;k 
xxr/k 7$y. 7;Mf/i^F D/k Aoyyfljjft 
**. v-4«t*S. ir*x-r/k 75 y, v7y 

-bu7tU*fr. 7)l*>l>WmM. RVZilt>cr>M 

[0013] *%BH^>mBH«fi^ft* 
ffiwt. S«LhtjR*ja^S-fr4CVDi'fctiALDi£ 

.rnzMi. T^mmmmmt-mz%^tixt. 

6. 

[0014] *5%BjOS"jO««{i, Oft«$ 
fiS 1 -3JSl±<0Ji*a*atf^JBfl!Jg<0JB«fc:5W-4 . 

[0015] x&mtoJHmmi* 1 1> io 

SnStl (multi component film) ^figtCPg-t |> . 

[0016] Sfc*^B^[jc7)®«tJi. <jCOiC035% 

trV?ffii^R£. H l iZTxZti&i. o *1rmz i 

StiSlli h 7 y ^ ( N F E T ) RXfpWSMWk 
byyvx? (PFET) coWiZ&ti. ffiffla^JSl 

immw (cmos) $m®mmm%?<7w&. 02 

[0017] 

IftWcommcOBB] wMcr>£olz\ *«BHttcvD4 
fc l± a l D (c*ffl&1NU(ft8teft(cH L , i oig^ft 
(i, i ) *^HJ(0^< 4: 1 1 flcolSffiMK^ . i i ) 

[0 0 18] tMBHWttt. L i . Na. K. Rb. C 
s. Fr. Be, Mg, Ti. Zr. Hf. Sc. Y. 
La, V, Nb, Ta, Cr, Mo. W. Mn. Re. 
Fe. Ru. Os. Co, Rh. Ir. Ni, Pd. P 
t, Cu, Ag. Au. Zn. Cd. Hg. B. Al. 
Ga. In. Tl. Si, Ge. Sn, Pb, As, 
P, Sb&tfB i*fsts7)V-7°frhmV*tlh7m* 
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(H) , 7;W (CR 3 ) , 7)i"r-)V (CRC 
R 2 ) . y?DW-;k T'J-;k 7H*y (CC 
R) . (CO) . 75 K (NR 2 ) . A 

(NR) , tH7y'H (NRNR 2 ) . U (P 
R 2 ) , -hoy;MNO) . ihU/KNOt) . ft'SS 

S (no 3 ) , -hU/P (rcn) . 4 y-Mj;KR 

NC) »'AoyyflSH| (F, CI, BriJtm ) . T 
i^'F (N 3 ) . r)V3**, (OR) . (OS i 

r 3 ) , i/»;;K s i r 3 ) . mztihw^yvft.. 

Sft*. Efif<OAny>^«:ll F, CI, Br 

HW&mvm&tLxgmziiz. m&^x^yit 
mmmt. s tc j h owmnw&t tx%.mtii. 
mfrnwimmmt. s uzxzcm&v&m 

[ooi9i *HH3c7)friB!Hj*^His^fl:^i. <xn 

[ffc£3] MR 1 , R 2 y A z 

[0 0 2 0] ddT'Mii. Li. Na. K, Rb,' C 
s. Fr, Be: Ms. Ti. Zr, Hf . Sc, Y. 
La, V, Nb, Ta, Cr, Mo, W, Mn, Re, 
Fe, Ru, Os, Co. Rh, Ir, Ni, Pd, P 
t. Cu, Ag. Au, Zn. Cd, Hg, B, Al, 
Ga; In, Tl, Si, Ge, Sn, Pb, As, 
P, S b&tfB i %&ts?JV-7fre>M1RZtl&7t%X' 
$>9, R'&tmMi. *mVk. 7lV*fV. T)Vr- 
/k y^D7^^-;K 7>J-/k 7/Mf>\ #/P*'x 
;K 4 tH7y'H, UWtttk -hoy 

/k ~M;;P (nitryl) , MS, xMJ/l- (nitril 
e) , AD^'ytt, 7y'K, 7^3^' 

(R 3 P) . ffiU^Rffi ( (RO) 3 P) . 

(R 3 N) , 7)Vi/> (R 3 As) . Xf-h'y ( R 3 S 
b ) , x-tvI- ( R 2 0 ) . mM ( R 2 S) . V)U 

(RCN) . -fyxM>;U (RNC) . 7/U7V. tH 

b-'Jyy. aXftSSHMtettK 
v x7iga. y^DWy, 7W-;MROH) . 
*X7-ry§?tt (R 3 PO) . 7/M-'Jr^ BH 

itz. x^i, x^-y=7cSM^7)JSiHit'^) , ), y^ 
0, Rlfz>0X'h&. 

[0021] ^m^^mmmmt. ®mzmtz 



-, y'xf-/!/-. 4fctti/-f'y:rfrt'-B, Al, G 
a, I n, As4Jt{iSb*^b%; Me 2 Al H (N 
EtMe 2 ) ; §1377^7^ > ; ( M e 3 N ) A 1 H 
3 ; (EtMe 2 N) A 1 H 3 ; (Et 3 N)AlH 3 ;C 
pWH 2 ; Cp 2 MoH 2 ; MM**-. hyxf-;l- 

-. hu^yyf-^-. h'jn7Dbvi^-. hiMyr 

ntf;P-. h'Jn/f;l/-, h'J^^y^i— . 
tiXf-zl^V^-B. Al, Ga, In. Asifcli 
Sb ; fhWfyl'-, fb7Xf/P-, rb77i- 
^ff-7n/f^-Si, Ge, Sn4£li 
Pb ; J^Cf-rt'-, y'X^l—. ifttty>fy/f*- 
B, Al, Ga, I n, Asi/jttSb**ftft, «Hfc 

*. mm. swm. c P . 7$f, ^ 

^7 5 H 4 ^Ii7y F ; Ml x^-;k- . h y 4 y 7*^- 
MJn7°QtVP-. h'J-^ y7°OhVU-, Ml n 
7>;l/-. ifeliXf-^^f-^-B. Al. Ga. I 
n, AsS?t(±Sb>'JP<f-;P7$y. yIf;Mf;k 
75V. S^f-dlxf-/P7$>\ ^^ibUX^^S 
y ; ^f-^-i/Slii^Xf-^-Zn, Cd^^JiH 
g ; (^^.y^-;l/) 4 Cr ; Et 3 Pb h# 
i/) ; Cp 2 Me 2 Zr ; (MeNC) 2 PtMe 2 ; Cp 
I r (C 2 H 4 ) 2 ; t'^Cp-Co, Mo, Fe, M 
n, N i , Ru,.V, Os, MgtfcfiCr ; t'XXf 
Myt'y; t'X<yt>-Co, Moi^liCr ; h 
'J 7.X.-IV- B i . S b ifcliA s ; h >J h*x;l/^D 
y; MIXCp-Sc. Y, La. Ce. Pr, Nd. 
Sm. Eu. Gd. Tb. Dy. Ho. Er. Tm. Y 
bifcliLu ; MJX7U;M 'Jy'W ; CpCr (C 
0) 2 ;Cp 2 ZrMe 2 ;CpCuPEt 3 ;EtCpC 
uPEt 3 ;CPIn;CpIr (y^D^^yl 
y) ;CpPd (7'J/K ; CpGaMe 2 ; CpGa 
Et 2 ; (y?u^tyiy)FeC0 3 ; (is?u* 
7?Tb7^y) Fe CO3 ; xf^7iDty ; Cp 
Mn(CO) 3 ; ( i^O'VT? h (Ixy) M o ( C 
O) 3 ; NdCp 3 ; SmCp 3 ;.ScCp 3 ; TbC 
P 3 ; T 1 Cp ; TmCp 3 ; Cp 2 WH 2 ; (^i'f-U 
y) W. (CO) 3 ; CpRe (CO) 3 ;CpRh(C 
O) 2 ; I r (TVA?) 3 ; P-t (7 , ;;W) 2 ; C p I r 
(i/9r>*79^i;*y) ; [Ir(OMe) (y^n 
*?9*V*y) ] 2 ; Ru (^o^^^^y^y) 

(7'J^) 2 ; Ru 3 CO, 2 ; Fe (CO) , ; Co 2 (C 
O) 8 ; Ru (CO) 3 (1. 3-y?D^tyi 
y) ; Os 3 C0 12 ; C r (CO) 6 ; CpCo (CO) 
2 ;Mn 2 (CO) 10 ; CpMn (CO) 3 ;Mo (C 
0) 6 ;Ni (CO) 4 ;Re 2 (CO), 0 ;CpRe 
(CO) 3 ;CpRh (CO) 2 ;Ru 3 (CO) 12 ;W 
(CO) 6 ;CpV(CO) 4 ;CF 3 Co (CO) 4 ;P 
t (CO) 2 (!s?a*??*i;*y) ; I r (CO) 2 

Wa*??*i;Jry) ■ (co) 4 Fe [P (oc 

H 3 ) 3 ] ; (CO) ,Fe [N (CH 3 ) 3 ] ;CoNO 
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(CO) 3 ; 7>df$^ OCH (CFj),, OCMe 
2 (CF 3 ), OCMe (CF 3 ) OS i (CH 3 ) 3 , 
OC(CH 3 ) 3> OC(SiMe 3 ) 3l SfcliOC (C 
F 3 ) 3 Li, Na, K, Rb, Cs, Fr, Cu, A 
g, Au, HgttdiTl ■ fl-^yb^y, f h5x 

^n^h^y, f h7^f V7>*y, Th7H37hdf 
y, f h70CH (CF 3 ) 2 , fF50CMe 2 (C 
F 3 ) , fh50CMe (CF 3 ) 2 ,ff70C(C 
H 3 ) 3 , -rh^OC (SiMe 3 ) 3 , fh70C (CF 
3 ) sitzltTbyOS i (CH 3 ) 3 Si < Ge, S n, 
Pb, Ti, ZrlfclJHf ; VO (>f Vro^f**/") 
3 . h'J-fVrn^y, hUSil2 7'h*y, hUn7* 

h^v-. h u-f V7>*y, huxh^y, huxh^f 

k (OCH(CF 3 ) 2 ) 3l (OCMe 2 (C 
F 3 )) 3 , (OCMe (CF 3 )}) 3> (OC(CH 3 ) 
3 ) 3 , (OC (S iMe 3 ) 3 ) 3 . (OC (C 
F 3 ) 3 ) j, ifdi (OS i (CH 3 ) 8 ) 3 . B, A 1 , 
Ga, I n, P, AsSfcfiSb ; Et 3 Pb HV7° 
O^dfxK) ; (S!37Mfy) CuPMe 3 ; fh5 

7) Ti, Zr, Hf, Si, Ge, SnifcliPb ; 
y*xf-/l-7 i 7 ^xf-^T/l/v-y ; y'xf-zl^ S 7 T)l> 

>->~mm ; txy^f^r s /r/i-yy&m •, m 

e 2 Zn (h»;x^;UT5y) 2 ; y'xf;l,TSy^f 
;l-.X?y7y ; I- 'JX (y'yf-;k7$ y ) *X7^ ; 

Mix (s^f-zi/rsv ) rvtt--, hux (yy^- 

;UT5 7) 7/Py y ; MIX (y*y^;iyr$y) Xf-f 
y ; h HXh'X ( hUyf-^v-U/P) x;Pt'W7S 
>" ; b"X ( i?* ^)VT S 7 ) ( h ij y if-/Pxf7PXf-y 
yy'7;y)7;PS^A; (CO),Fe [N (C 
H 3 ) 3 ] ; Li, Nai^JiKN (SiMe 3 ) ;^y 
9 "J* i-JVT iS?y?ll<; y'Xf-/P7 % J S J* ^)VX 

X ^-y-yy^rsy^yyyxry ; Hjxyy 
5 y ( MJ y f-/K£f- V V y'7 s y)f^y ; c 
pCu (M)7i-WX7^) ; (&37>df>-) 
CuPMe 3 ; Pt (PF 3 ) 4 ;Ni (PF 3 ) 4 ;Cr 
(PF 3 ) 5 ; (Et 3 P) 3 Mo (CO) 3 ; I r (P 
F 3 ) 4 ; T i (N0 3 ) 4 ; Z r (N0 3 ) 4 ; Hf (NO 
3 ) 4 : S i (CH 3 ) 3 (N0 3 ) ; RuNO (N 
0 3 ) 3 ; SftlM'J W;Sn (NO s ) 4 ;Co (N 
0 3 ) 3 ; VO (N0 3 ) 3 ; C r0 2 (NO a ) 2 ; Ti C 
l 4 ;HfCl 4 ;ZrCl 4 ; InCl 2 ;ZnCl 2 ; 
A 1 C 1 3 .'; SiC 1 4 ; GaC ] 3 ; S n C 1 4 ; C o C 

i 3 ; yy-f-^-, yxf/p-, ifdt : J^vyi-)U- 

Al, B, Ge, Si^!t|JAsADyytt;N (S 
iMe 3 ) 2 Li, Na££f2K ;B(CH 2 SiMe 3 ) 
3 ; ( (Me,Si),N|,-B, Al, Gattdil 
n ; (Me 3 S iCH 2 ) 4 -Ti, ZrttzlWf ; 
{ (Me 3 S i ) 2 N} 2 -Zn, C dttdtH gX% 



o^yyyxx;ye$>9, y-Tvk xfvk ^vroe 

[0022] ?FvStt?g(i, *%BB<7)Hy»K<7)«^y" 

7;ka-/k x-r/k 7;yftK, 
y. 1L 7i/-;k x^f/k 7$y, 7y^;i/xh 
'J 7k ^n^yTOtTK^, TM-fLMbkffl, ^x- 

r/k 7§y, y7y^ts, wvx7yKig, ^-tfiyr 
yfgtg, ^'Jn-ya, -hD7/W;k 7/Mr;WIig 

& , ru zti to coM&m Sr^-tf Mr- 7°frt>mmz ti 

ft.-IHittt. ^vSttM(±S*W{c, c 5 -c 12 7;kfr 

^TTOJ^Sl 0 0%ttT^«§^l 

*S14$£>3 0%Sg$rfia6l»{^r^t\ 
[0023] ^FStt?gc7)M*m, ?^c7)Wc t fcci < . 

[0024] *3hw<7)mmf!?MM-&mi. mm. ivi 

[0025] *^£7)|iflBMI^{i:, fff<7)CVD 
4^(iALDTn-fextfeV^T, StetefflSiva^ffi 

^CVDS^tiALDgfit, ttziffiBcVim^X 
"rMzmfcZtL&tCDXIZZW -f^l*(CVD) 

6.'-*, M^WW (ALD) {i, Rj£#/\c0S^i0 
[0026] *^BJt Jhtf , 'tt*<0C VDifcttAL 

*m±i,zmth c\tizj:y)B&zti&. znjutzm 
l, ^•mmmmmmt~mizmtztixi>. mtz 
ti%<xi>^\ *%wcoimmMX'it. *mmm 
mw%t-®iz^ik%tiz>. mnmmcui, 
imitzivf. BUBiFfrmftv>BBX'm&zti& . 
[oo27] mmmziat. mmmmm^m. *« 
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w<7) i ^y±nmmzm&ts§>mffim<7>Bfc£&^ 

KHa^*3&»6»ajS*Lft, «^K«H (multicompone 
nt film) <7)Bl8,l,Zi5^XmiZtl&, 

[0028] ttz. *%mnimffim&iiBi&* *2ra 

(i. *JKBT*4. N^yy'x;, ayfyt. ^-fsT- 

[ o o 2 9 ] mz. tmsmm-^m. mm&Bm. 
mmi¥ (cmos) fm^wmm^mmza^x 

{S.$it|.nS«^*h7y> ; ^^ (NFET)&tfp 
ffimffSftftb^y^X^ (PFET) <DMHZ<ktS. C 
MOSftaHlSS<7)»c5B-r?». hi t^as J 3 
t.NFE T*? 1 1 tf&E 1 OOpSilttffi 1 3 

mffi 1 4 k . 7'- h«ff 1 4 *HI#rt<9lf 
*l»<0nffiy-X/KW>«Wl6fct*tr. RHK 

c> p fet^ 1 7*qi« i oonmmm&m® i 8 

£*ll> 1 »«pSV-X/ HM y«*2 0 k ££tf. 
NFET&tfPFET§mi. «M/yf*l2 1Rl/ 
x*c— fr2 2fcJ: O^StSixS. *fHHO£<*)jftfc:KI 
U y-MBffil4 s "y-h*fil9, y-b8W#l 
5 s &tf ;v<~ 9" 2 2 ££tf h y V i?X *fiMSSRtf>^ 

[0030] *^HBoiuigMi^{ii^. mmm 

fc. UISW&3 >ryWt. «g3 0±(c. AU73 2 
k-»fcJBjfc$*U 77^3 1 tcJ: o h^yy'x^Kfi 
63*1*. ayfyfll JSSI5Sffi3 3. (33Hft££ 
fcJ4IH§!S«tt<0 ) P«f* 3 4 . ai«ia5«ffi 3 5 
tr. «0 j£(=n L , T7^3 1 „ A*'J73 2. 

jsgpss 3 3 . em* 3 4 . soti asm® 3 5 3 

>-r>"t^)SS*^ : 5r< k t afcfrftfcj; Oft 
*Six*. 3yry^(ix^>y^t7t(4M/yf-t'*)0 

[0031] miBPH^^ifi*^. samsisaistijt 
mmzmmmi. yw^a irwu 742mm 

m#M4 3«>Tfctt, EJSBO^JRfiMi^4 4Mfm 

**, A'J7*ffi4 6atfi!8&«4 7fcJ: 03t«£ivC 
V^S. *fff»0£e>j5eHU IMf*J14 3&lX4 5, 
£IMIJIS4 4 . A'J 7tt£l4 6 , &l/ffi&£&R4 7 



[0032] 2fi^^-y|ijS^x- 7 ^-y^- 7i- 

+■* Z3mwm-t&'< y tji t> , *f^ttHK&s6 

[0033] 1Weotti!BJ4*f6^l8JgW«r»^-C* 

[0034] *»f k**#f b^»i^4W)«rWKfla^ 

i ) MR 1 , R 2 y A 2 

ZZTMiiL i, Na. K, Rb, Cs. Fr, Be. 
Mg. Ti. Zt, Hf. V. Nb. Ta. Cr, M 
o. W. Mn. Re. Fe, Ru. Os. Co. Rh. 
I r. Ni. Pd. Cu. Ag. Au. Zn. Cd. H 
g. B. A 1. Ga. In.Tl.Si.Ge.Sn, 
Pb. As. StJ&tfB i*-£tS?)V-Tfrt>m&tl 
hfcMX'h 0 . JftSfcliB. A 1 . Ga. I n. As. 
Sb. Si. Ge. Sn. Pb. Zn. Cd&tfHgT 
**. RM±*fgfkft-C'*)0. R*t4**ft«l. T 

r;i^^-;P. x?n7;^-/k 70-/k 7 

Wktl, -hny/K ^hU;W (nitryl) , ffiigg. - 
YV)V (nitrile) . JsuY>Wk* 7^'h*. 7^3* 

SEfi^T^Os R^VRMiH-^fi^TfcoT 

(i^FT'^O, *^7< y. ifiuyKfi. 7U~;K 7$ 
y. Tilisy. xf-h'y. x— f;P. Kfkft. -hV 
-fy-h»J;l-. T;P7y. 7/^y. tF5yX 

try vv. gs«ss^fk^. ^R*?, ^«y7S 

WZtlh. 4fc. x^l. y§0. &t/z§0fj>0. 
x + y =7C^Mc7)JI- : FttT'$)l) . 
[00353 i i ) 

^Stt$lill)temKfk*3li, ^#«S^fbKS, 7/P3- 
/k x-r^. 7/PrtH. 7hy. K. 7x7Hk 

ixf;k 75y. 7;W-h'J;k ^n7*yfk^fk 
7-ffk^fk*«, fn-f/k7sy, i/7> 

a. -hnm/k 7;^/HH8«, Sl^^ii^^ii 

JBiS*WC c 6 -c, 2 7/^y^4>ttjfiS<t4. 

[0036] i i i ) wmmi 
&.ft£Mmit<owzftM?hmfacr>bh*m%*m 
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mzmnztim. it-^^m^^m-titz^z, 

ii*X7^y, M'J>m^ 7'J-;k 75 y, 7)V=s 
y. 7.^t'y. x-r;k -HJ/k -fV-h 

y/k 7/k>-y. tru^'y. ftxtKfttgflL ff?b 

ft. &t>"7;Mfy&k>'#4ft.g>. ^TOffil^WJ 
fi. S*t'^vStt^(7)3 0%gSSrA* f )l.tcjir^v\ 
10037] iJ«3r<fct> lo^k^fca^frft^ftfr*, 

-, ^'xf-^-. 4fctts;-fyr^-B. ai, g 

a, In. A s 4 Ji S b **lkft : 3& 3 7*f7k7^i/ 
y ; CpWH 2 4fcttCp 2 MoH 2 *t£4*U ifl&li 

**wfc, c B -c, 2 r;^>iR*»i5,j«&aM(crtfcai 

(i. 4-&< k & l o<D?J<SIM^^-£ft^j&>9 . d 

MMe 2 AlH(NEtMe 8 ) ; (M e 3 N ) A 1 
H 3 ; (EtMe 2 N) A 1 H 3 4fe«4 (Et 3 N) A 1 H 
3 =5rk'Srt-^. £*i£#SIftWfc75y£j^§;ta: 
(fflLiWi«*"C^ffitta[O3 0%JaT) . S*Wfc 

Sill.. 

C0038] r^^^*-fli-&!Hj<D^OffmiI^M^ 

ft: T;K^#-f^io»S^BulgM^S^ft{i. & 

i ) MR 1 , Ft 2 y A z 

.TiT'MtiLk Na. K. Rb. Cs v Fr, Be, 
Ti. Zr, Hf. V, Nb. Ta. Cr, Mo, W. 
Mn, Re. Fe. Ru. Os. Co. Rh. I r. N 
i. P d , Cu. Ag. Au. Zn. Cd. Hg. B. 
Al. Ga, In.Tl. Si.Ge. Sn. Pb.A 
s. S b&tfB i *£tt7'>\s-yfrt>MtRZil&jt$T 
h *) . MMlZliB . A 1 , G a . In. As, Sb, S 
i. Ge. Sn, Pb. Zn. C d&tfH g 4 
fe, R'liCj-CgT/Mf/k 4fcfclC 4 -C 1 2 i??X37 
)V*)i>X'fo*), R 2 Ji**«, 7JWf/k T)V>r- 
/k i/?X37>\/*r-)V, 7>J-/k 7;kify, tf/l^x 
/k 75 F. -Y 5F. hF^y'K, yyfcft, -Fny 
/k ->y;P (nitryl) , XHJ/P (nitril 

e) , An^'y-fkft, rs^H, 7A-33-V. ^o^k 

0. R'aiXR^iPJ— tf5Sffi^T*-aTfc. *3?£< 
•Ctivn Aii^x7^y, E'jyRtt, 7'J-/k 7 
5y, 7/l^y, *f-t*y, x-r;k ffiftft, - h'J 
;k >fy— FU;k 7/t^y, 7;Mfy, b^y'y 
fjiy>, g^R&fttettL vy7ig 



y^nwy, 7/l^3-;k ylHfcft, 

[0039] i i ) ^}£tt$ 

;k x-r/k 7;k^"bH, ^hy, », 7x/-;k 
xxfvk 75 y, 7M;l^-h y;k ^n^yffcMfc 
**, ^flJtfbkSL f-tfx—fJk 75 y, i^7y 

^yv7yigjg, f-tf^ryiw, ^yn-y 
?i, -har;^;k TVWwWHML atfCfUoOa 
itrft£^tf^-7>£>ig#l$ftl>. ffltlt ^vStt 

[0040] i i i ) m,mmm 
&&ttztemknr$izftM?&Mft(r>foz,T-%m7Ji 
^/^^-fb^ft^^. Yt-^-^io ^^14 ^ est#-r ^> 

fc . iIJD<97/Mf /HJfiff #8teftfciUri3 fif fc J: 

11^7^, ffiyy^ig. 7y-;k 75y, 7/1^ 
y, x^t'y, x-x;k mft, -h'J;k 'fyxh 
y/k 7;^y, tyyy, mm&te&m.-rYJt 

7J§a, y^oT^y, 7/U3-;k *7.7-fy®-fb 
ft. &^7;^y^fA%4iil./^:TcoeS^^WJ 
fi, SST'^attJfl[(D3 0%gjeS:Aa6l.fcjfi# , ^V\ 
[ 0 0 4 1 ] 4-&< k 1 1 ^<r>7)V*)\^1[\\\£%frt> 

Hyxf-;U-, 4^ihy^y7>;U-, hy n 

Tobvp— , hy-f yrobvu-, hy n y^-, h 
y^^.y^-, 4Jt«xf-;i^^^-B. ai, 

Ga, I n, As4Jt(iSb ; f h7^fyk, fh5 
xf-;U-, fh77x-/H, t^tir h 7 n7'f-;l/- 
Si, Ge, SnifcliPb ; iy"X^-;P 
-, tmilt-iVr^tV-B. Al, Ga, In, As 
4^(iSb*^tft. f&fCft, 7-y-ffcft. H-ftft, 3^ 
•ftft. C P , 75 H, S/^f-A/rS H4Jt(i7^*h* ; h 
yxf-;!/-, M;>f y^-, hynTPhVP-, h 
y -f V7°o hVP- , h'J n 7*f-^- , 4 /tJiXf-^^ 
f-;P-B, A k Ga. I n, A s 4fctiS b MMf- 
;I^75y, y'XfyMf^rSy, ^f-A'Xf-^rS 
y , 4 fcli h 'J x-f-^ 7 5 y ; f-;1^4 fi yxf;p 
Zn, CdtfeliHg ; (^yf/P) ,Cr ; Et 3 
Pb (^^yhdfx) ;Cp 2 Me 2 Zr; (MeN 
C) 2 PtMe 2 ; &tz\±Cv I r ( C 2 H 4 ) 2 #%4*l 

n^y^xzx/K'l. *) , c 6 - c , 2 7;^ y?gi*iic?S 
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t'/k n/f/k 3527*^/1/, gS37>;k YVX+lV 

yj;k ttdm<7)mmw.wmiz£& , usmm^m 
1 1 1 mTiv*)v$^it-&m*t>m , ^waiiRW 

X'T^®M<r)3 0%UT) , «*WKC 6 -c lt T;^ 
[0042] r^^x/^^b^ico^ftcofriBJi^s 

i ) MR 1 xR2 y A z 

iCTMfciLi, Na, K. Rb.Cs, Fr. Be, 
Mg, Ti, Zr, Hf, Sc, Y, La, V. Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, O 
s, Co, Rh, Ir, Ni , Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, A 1 , Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, Sb&tfB 

i zistsrji'-7frt>imzti&7mT$> Y ). mtuzit 

Bi, As, Cr, Zr, Cu, Co, In, Ir, F 
e. La, Mg, Mn, Mo, Ni, Os, Ru, Tl 

tizliwcbi. tic. RMiCi-CjT^x/K C 4 
- C, 2 i/9 oT^-Zk & ii t4C 5 - Cj 2 T U -/kC 
$>0, R 2 (i**fkfe, 7/k*/k TMr=&. y?Q 
T)\/*r~)V^ 7'J-;k tf'/pjtfxjk r$ 

>, 4$K, tF^y'H, U y-flS*. :z r uy;k 
VlV (nitryl) , 58B?tg, xHJA. (nitrile) , aq 
y^ftft, 7y'K, 7/P3*y, yo*y, i^'J/k S 

v\ Ati*x7-fy, S'jyg?ig, ru-;k rsy, 
7/uyy, x?-t*y, x-r/k SHUtk -HJ>k 4 
y-HJ/k 7rt^y, 7/Mry, tF95»\ t'Jy 

y, s*«*ai#ifc£ft, y-/7&«, y 

?o7;k}ry, 7/^-/k **7 4yiHfc!HL 7/Me- 

1, y^0, RX/z^0X'h Y ). x + y=7C«M(7)Jg^ 

[0043] i i ) *i§tt»E 

/k x-r;k T^ftK, 7-f-y, BL 7x/-;P, 
X*r/k 75 y, 7;MrA'-HJ;k Ap^'y-fl^-ft; 
*f!, ^TObkS, ^M-x-^k r$y, yry 
HttL -fv^ryem, f-^vryK^, yjn-y 

-bD7w. 7)v*>vmm. mztihnm, 



[0044] i i i ) WBfflm 

mz. mwTfr'tr-ji'&Q.Ttfmimizmuztix 

<i/bt{i*^7^y, syyRis. 7U-/k 7^y, 
7/i^yy, *^t*y, x-r/k ttflft. -hOiK 4 
y-b<j;k 7^7-y, eyy'y, mmmsit-sm. f- 

7, y7 7(Si, y^nr/^v, r;i^3-;k *X7 

(omnmu , ®M.x'*-mm<7) 3 0 a* * 

[0045] ^<ttl oc7)7^-;l^W-(t-^A l 

^«ias*i6v»fcffa*i9wwfiai^«itt. fxc P 

-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 

sitMCr ; t'xif;Ky*'y-, h'xHy-fe'y- 

Co, MoStaCr ; h'j7x-;P-Bi, Sb£tz 
liAs ; h'Jh'-Mny; h'jXCp-Sc, Y, L 
a, Ce; Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, E r, Tm, YbifcteLu ; rh5CpT 
h. Pa, V, N P , Pu^tliAm; b'JXT'J/M 
Uj/'>7A ;CpCr (CO) 2 ; Cp 2 ZrMe 2 ; Cp 
CuPEt 3 ;CPIn;CpIr (y^n^^^i/x 
y) ;CpPd(Tl»;P) ; CpGaMe 2 ; CpGa 
Et 2 ; (y^Q^ify'xy) FeC0 3 ; (y^Qjj" 

h7iy) FeC0 3 ; x^-yl/7xn-fey ; Cp 
Mn(CO) 3 ; ( y?u^7°? h 'Jxy ) Mo ( C 
0)3 ; NdCp 3 ; SmCp 3 ; ScCp 3 ; TbC 
P 3 ; TICp ; C P2 WH 2 ; (^y^-l^y)W(C 
0) 3 ;CpRe (CO) 3 ;CpRh(CO) 2 ; Ir 
(TU/U) 3 ; Pt (T'J^) 2 ; Cp I r (i/7u*? 
9^MV) ; [Ir (OMe) (%f9Xiit99* i JH 

y)] 2 ;MRu(^n^n^y) (ru 
;p) 2 £^tf^/P-7-*^jSiR$;h., i^t'CpJiy^ 
n^y ^ j/'i-^i £tift#y ^ o^y^ y'-x;UT'i> 

0 , c 5 - c , 2 ynmzmm. ?wc, * Mmwt 

ZtlhX1-)V, Xf-;k -fyrotVk n7'f-;k g£2 
7*f-^, ^37*f-;k hU^c^yU;k 4fc<iffl^R 

[0046] ^^-;l^*ft^WfcttOttWKSS 

i ) MR 1 , R 2 y A 2 

■I^T'MtiLi, Na, K, Rb, Cs, Fr, Be, 
Mg, Ti, Zr, Hf, Sc, Y, La, V, Nb, 
Ta, Cr, Mo, W, Mn, Re, Fe, Ru, O 
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s, Co, Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B> Al; Ga, In, 
Tl,.Si, Ge ( Sn, Pb, As, P, Sb&tA'B 

Ru, Fe, Co, Os, Cr, Mn, Mo, N i , R 
e, Rh, W, PtifcttI rt»i. 4fc, RNirt 

/k ■/^o7;^-;k 7U-/K 7/1^ >\ 

/k 7$ F, ■< 5 f, t F^y-'F, yytt, ~ho-/ 

/k xFU^ (nitryl) , ffii?Jg, xF'JA- (nitril 
e) , Anfytt, 7y'F, T/kridfj/, xCMfv.. 

"t&in. Ali*X7^y. EUfKfi. 7U-/K 7 
5y, 7;i^y, x^-t'y, x~f/k ffiflftL -FD 
/k -fyn>i;;K r/i^y, r/Mfy, tF^'y, 
tryyy, sxass&fttetiK *Stt4H% ^-y7<g 

[0047] i i ) T^mt 

;k x-7Vk 7^ftK, ^Fy, 7x/-;K 
xxr/k 75>, T/Mr/F^FD/k .AoyyftM-fl: 

^-ftMbkS, ^x-r/k 75 y, ^7y 
$li«*fWc c 6 -c 12 r/^y^£>fi|fi££*ii>. 

[0048] i i i ) 

ti^zli^xy j y, ffi»jyg?jg, 7'J-;k 75y, 
7/Fy-y, xf-h'y, x-r/k xF'J/k ^ 

yxF'J/k 7;F7y, eyy'y, r 
F?t Kn77>, y^ir;F;F/l^75 F, 
f\ x7n7^y-y, 7/P3-/K ^X7 

< ymm , &tf 7^* y & m^tfi h . £t coffii 

[ 0 0 4 9 ] 4-&< 1 *> 1 0<^/y*x/y^:f 



C0 12 ;Fe (CO) 5 ; Co 2 (CO) 8 ;Ru (C 
O) 3 (1, 3-y;aMty'iy) ; Os 3 C0 12 ; 
Cr (CO) 6 ; CpCo (CO) 2 ; Mn 2 (C 
O) 10 ; CpMn (CO) 3 ; (y?n\W l )I 
V)Mo(CO) 3 ;Mo(CO) 6 ;Ni (CO),; 
Re 2 (CO)i 0 ;CpRe (CO) 3 ;CpRh (C 
0) 2 ;Ru 3 (CO) 12 ;W(CO) 6 ;C P V(C 
0) 4 ;CF 3 Co(CO) 4 ;Pt(CO) 2 
??* : J$» ; I r (CO) 2 (y^njj-??*^:* 
y) ; (CO) 4 Fe [P (OCH 3 ) 3 ] ; (CO) 4 F 
e [N (CH 3 ) 3 ] StA'CoNO (CO) 3 £%4*l 

n^y^y-xM'&l c 5 -c 12 7;M?y$ft£}§ 
ii?, ¥Ut, 4£Ji#iS£ftl>y^k xf-;k 77'n 
t°;k n 7^/k m 2 7f-;k % 3 7f-/k F U y< ^-/F 

[ 0 0 5 0 ] rm * ^^t^cr>tzibmmmmM 

i ) MR 1 , R 2 y A 2 

ZZX\ M(4Li, Na, K, Rb, Cs, Fr, B 
e, Mg, Ti, Zr, Hf, Sc, Y, La, V, N 
b, Ta, Cr, Mo, W, Mn, Re, Fe, Ru, 
Os, Co,. Rh, Ir, Ni, Pd, Pt, Cu, A 
g, Au, Zn, Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, Sn, Pb, As, P, Sb&V'B 

i *%ts?)v-rfrt>wmixz>7mx'h*) , imim 

B,Al,Ga, In,As,Sb,Si,Ge,T 
i, ZriWZHfXhZ>, ±ti. RHiT^a^^t 
M±i'V*i'X%t), RHi^mim. 7;kf/k T)V 
ir-;k i/7o7;^-;k 7U-;k 7;i^fy, 
^x;k 7SF, >(SF, hF7i-'F, Uy-fM, 
Oi^;k -FU/P (nitryl ) , »§, ^FU;U (nitr 
ile) , Anyytt, r^'F, 7;P3=3fi/, yndf 
S', y i J;l/S.y^/t^w\nyy-ft;, x;^y<t;, t^i 

{i^-f itmmw^ti^u-rti^mmtiim&irX' 

<-CtJ:t\ A(i*X7-fy, ffi'JyKiB, T'J-;k 
75 y, T;i^yy, xf-fy, x-r;k Kftfli, -F 
>j/k A yxF'J/k 7;P^y, T;^y, t>'7y 
y, fj^'y, S*^IS^^, 7^S«^, s^-y 
y^nr/kT-y, r;i^3-;k *x7-fys-ft 

£, xSl, ySO, a(/z^0T|)^ x + y=7cS 

Mcow^mxhi, 

[005 1 ] i i)^S14M 
;k x-x;k 7;k7-'tF, y-Fy, K, 7x7-;k 
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■**, ^-fttWfc**, ^x-t;i^, 7$y. >-ry 

fa, -hz>7)\s*)ls. Tl^iVWm. %.VZixt>cD%. 

mim*mz. c f> -c n 7^y^m^ix^. 
[0052] i i i ) oxmm 

ft£ft*>fc}6tt & tzMz, mmrtv^isY 

-&MzmnZtixi>£<. ztit>tzii*X7 *y. ffiU 
>®&. 7'J-;k 7$y. 7;i^y. x+t'y. x- 
r;k BHfcft, xhj;k A 7-MJ;k 7)Vrv, t? 

JM-^ATSH. TcSiWk S"y7ttS. is?u7)V 
0)3 0 %m&* fcJS?*^. 

[ o o 5 3] 'yta< t i> i~3(D7 jua* v-£^r(i:£*a> 

K OCH (CF 3 ) 2 . OCMe 2 (CF 3 ) , OCMe 
(CF 3 ) 2 . OS i (CH 3 ) 3l OC (CH 3 ) 3> OC 
(S iMe 3 ) 3 . itdZOC (CF 3 ) 3 Li, Na v 
K . Rb. Cs, Fr, Cu. Ag. Au. Hgifcti: 
Tl ;f b7^b^fy, fh7XhJfy, fhy^Vr 
o;ittfv, f h7^3/h^fy, f h?-fy:/b*>\ 
fb^rh^k fh70CH (CF 3 ) 2 , rh^OC 
Me 2 (CF 3 ) . fh70CMe (CF 3 ) 2 . f h^O 
C(CH 3 > 3 , rh^OC (SiMe 3 ) 3 . -fh^OC 
(CF 3 ) sifdi'rhyOS i (CH 3 ) 3 Si. Ge. 
Sn. Pb. Ti, Zr^JttiHf ; VO (>fyrn,if 
*y) 3 . F'J-fy/n^-/, h»J827*h*;<\ h 
Un7>^. h!MV7>*K MJ*b*K h'J 
Xhdfi^ h'JOCH (CF 3 ) 2 , MJ'OCMe, (C 
F 3 ) , HJOCMe (CF 3 ) 2 . h'JOC (C 
H 3 ) 3 . F'JOC (SiMe 3 ) 3< h'JOC (C 
F 3 ) 3 . ifctthUOS i (CH 8 )j, B,A1, G 
a. In, P, AsitzliSb ; Et 3 Pb M77*n 
^yH) ifctt m37h*is) CuPMe 3 *%£ 

it. £*ifc#c»-c 12 r/i^;^rtfc*jK. JUL 4 

[0054] 7$ 7 **fc^»fcfcO*8UiDBa& 

ft: rsy^-ffc-^i^iBi^fi^fiS^rti. <jw> 

i ) MR 1 , R 2 y A z 

.liTMliLk Na, K, Rb. Cs. Fr. Be. 



Mg. Ti. Zr. Hf. Sc. Y. La. V. Nb. 
Ta. Cr. Mo.W. Mn. Re. Fe. Ru. O 
s. Co. Rh. Ir. Ni, Pd. Pt; Cu. A 

g. Au. Zn. Cd. Hg, B. Al. Ga. In, 
Tl. Si. Ge. Sn. Pb. As. P. Sb&tfB 

B. Al. Ga. In. As. Sb. Si. Ge. S 
n. Pd. Zn. Cd. Hg. Ti, ZrtfttiHfT 
*>*. ttz. RMiTSy-CfeO. R*<i*5R-ftft, 7lV 
^/k T/I^-Zk y?nW-^, TU-^k 7/P 
Jfy. #/l^-/k 75 F. 4 S h\ h K95>K» ] J> 
ttft. xho^/k ^HJ/Mnitryl) . flSi&g. xb 
U/U (nitrile) . Ao^'Wtft, 7x'K; 7^3* 

*y*L *fctt!r-fftiW»**tr^^r*»feW{S 

fifc'EflH 1 ?* 0 . R»atf RMiH-^ffiffl^PC^T 

7'J-;k 75 y. 7)Vis>. x^-h'y. x-r 
/k Sftfcft. -FU/K -fV— h'Jyk T^>. 
=Jfy. tK7-/'y. fjyy. g«a*^t-&ft. * 

*X7 < yig-fbft. r/^'Jfy, ffiffim. Rix*^ 

0 . x + y =7cSMc7)Jl^{iT'$) l> . 
[ 0 0 5 5 ] i i ) T-'i&&m 

;k x-r/k K. 7Fy, 7x/-/k 

^-{kKflrfc*. f-jj-x-^u. 75 >. x7> 
its. -fy^r>«a. f-jj-^ryi!^. y'ja-y 
a. - hor/^/k r^ABBwa. atxc^^^i 

fSt«*W^. c 5 -c 12 r;^y*^^§ni». 

[0056] i i i ) ttS^jDlf'J 

?mfonh&*%m7$sttit£®<?)m£, 

ft«!^cStt*i»#r 4 fcft (C . itSOiOT 5 y stf^s 
^ftCiUn $ <1T t i i \ T 5 y *#'fc'6*«PR»W: 

ftSoEfi^^ft^'il^ft tcfitoS *i 
TtJ:<, -eii4»Wi*y.7^y, ffi'JyK^. T'J- 
;k T$y. r^s^y. x^-t"y. x-r/k Kikft, 
-F'J;k -fy^h'j;k t^t- y. t'jy'y, 

^t-^ft. fF7tHD77y fVl/*;l/A7 5 
H. tcS«7)-^. y-y7ffi3S, y?nmy, 7;P3 
-;k *Z7<>mim. RV7)l>*y%t'tf1i£ti 

h. ±x<7)BMv>msamit. %&x'T-mm<?>3 0%& 
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[ 0 0 5 7 ] 'J>-% < t i> 1 ~o<F>T 5 Sttfc&fafrbffi 

(y'yf-;l<-73y) . Thy^X (=J*^)17$.J) T 
i,'Zr, Hf, Si. Ge, SnifcfcPb ;ylf 

)vr 5 y yx^7/kyy ; yxf^r 3 y 7^y yz 
mm ; txyy $ j rn&ymjm ; m e , z 

n ( h Uxf-^TSy) 2 ; yxf>/kT$yy'yf-;k* 
?y7y ; hjx (y'*f7l/7*5y) *X7^; h'J 

y. (y'yfvkrsy) ryf-^ex; mi* (yy^r 

5y) T)Vi/y, bVX ( : JX1-)IT*J) Xf-t'y; 
h yy ty ( J- })*+ft,i/VJl>) x/Wh'^jUTS H ; t' 
y ( y'y $ y ) ( )- U y f-^xfvfccf- U- y y'7 
5>) 7/l^5x>7A ; (CO) 4 Fe[N(C 
H 3 ) 8 ] ; Li. NaSfdiKN (SiMe 3 ) ; ^y 
9 : J* 5 > y y y;k y*xf-/l/7* 5 y y'y 

xy*y?-;|/rsy ( pyy^yki:^yyy*75y) f-* 
>T&%**1. £ft6*%ta7>7$yi:£fc, c 6 -c l2 

[0058] y y-fb^wt-^KO^coirlgs^^ 
ft: UyYL^W^!fe^3i^itfigSf4ii^(i. & 

i ) MR 1 , (PR2 3 ) „A Z 

ZZX\ MJJLi, Na, K. Rb, Cs, Fr, B 
e. Mg. Ti, Zr. Hf, Sc. Y, La. V. N 
b. Ta. Cr. Mo. W. Mn. Re. Fe. Ru. 
Os, Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g . Au. Zn. C d . Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb. As. P. SbRX/B 

i *%tsy)v-7fr^mm%ix&7tm~(:fo*). hcii 

Cu. Ni. Pt. Ir. Cr&MmoThl. £ 

*y w&xsRmxmfm* t>v*>v, tj^-iv. y 

7uT)l7--)l. 7 'J -7k T)V*y, i))VK-)V^ 7 
5 h\ -f 5 K. t b'^y'h', yyftfjj, -hny;K - 
hU/Knitryl) . fifRg, -HU/l/ (nitrile) . J\ 

pyy-fbft, 7y>\ 7^n*y. yn*y, yy/k 

*#**tf^P-7*>A,aH? S^iSSffl^ "C* *)\ R> 
atXR2{4R-<7)iB{i^T-J)oTi. *3"C$:<TfcJ: 
K Ate*X7^y. ffiyys?ig, 7'J-;k 75y. 
7/i.yy. xf-t'y. x-r/k flMft. x r y;k >f 
y-Mj/K 7/py-y. r^y. tF5y>, t°yy 
y, gS&S8?:*ft-£tt, y>y7ig«. y 

yo7/k>-y, 7/ya-;k *X7^yim 7/P* 

1, y^0. &tfz£;0T'J>9. x+y=7cSM^Jl^ 

Arc**. 

[0059] i i ) T-mrn 



/k x-r/k 7/Prt K, yhy. jg, 7z/-;k 
xy-f/k 75y. 7/Mf/i^.hy/K yNoyyflaR-fc 
^-fftftft**, -r*x- T >k 73 y. y7y 
-fyy7yi?s. f^s/r^Bt, yyn-y 
?i. xbn7/Mf;k 7/Mf/HBKJS. Wz.tie><n>m. 

[0060] i 1 i ) mmmi 
&m:w horns. fc^<7)&m£&m?htz#> 

Jp$nTtJ:<. -?-ii.^t(J*^7^y. ffiyyUE. 
7'J-;k 75 y. 7/pyy, xf-t'y. x—f;K 
ffl. -hy;K -fyxhu^. 7/i-^y. eyyy. 
ffl*^Sft^. r h y t h o 7 9 y . yy 
75 h. *8itfcJB% y«y7Jg«, yyo7/^y. 7 
;ya-;y ZlVT;Wpy«fif<%4 
n*. ^T^ffiScOgsMii. £4-C'W4?S<7)3 0% 

[ 0 0 6 1 ] ffia^ffiBMI^-Wi. CpCu (PE 
t 3 ) . CpCu ( h'j7i-;^X7 A y) . (H3 
7'h^fy) CuPMe 3 . Pt (PF 8 ) 4 . Ni (P 
F 3 ) 4 . Cr (PF 3 ) 6 . (Et 3 P) 3 Mo (CO) 3 

ifcliir (PFsliKto. ^^T'CpJiyyn^ 
y^y*xx;pi^(if^#y^o^y^y*xx;i^^^ 
0 . 3®*ter*y.7 >f y Ufa c 5 - c, , ymmz 

0 hVk n 7>/k H 2 7*f-;k JH 3 7>/P . h "J * + 

[0062] ft^-t-^ft^w^^coHulBK^I^ 

Xolzffif&ZtiZ,. 
i)MR' x R2 y A z 

HZ\X\ MJiLi. Na. K. Rb. Cs. Fr, B 
e. Mg. Ti. Zr. Hf. Sc. Y. La. V. N 
b. Ta. Cr. Mo. W. Mn. Re. Fe. Ru. 
Os. Co. Rh. I r. Ni. Pd. Pt. Cu. A 
g. Au. Zn, Cd, Hg, B, Al, Ga. In, 
Tl. Si. Ge, Sn, Pb. As. P. SbMB 

1 i^yiv-r-h^mmixhTmxh 0 . tt» 

Ti, Zr, Hf. Si. Ga. Sn. Co. VftZte. 

y®, 7;^;k T)V7-—)V. y;nr;^-;K TV- 
/k 7;^y, ^;P^x;k 75 K, ^5K. tH^y* 
F, yyftft, xhDy;k -hV)l (nitryl) . fflfc 
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ig. - hV/U (nitrile) . Aoy^ftft, TvK 7 

Uyltig. 7U-/k 7$y. T;^y, x^-t'y. x 
-r/k mm. -MJ/k 4y^HJ;k 7^7 y. 
7/Hry. hb'7i/>, fijy'y, SSSjMift-S- 
ft. *8ft$Hr\ i^T^S. y?o7;^y, 7A-3 
-/k *X7-oltt, WJfv> & 

[00633 i i ) TiSttifc 

/K x-r/k 7;UrtF, thy, IS. 7i/-;k 
ixr;k 7$y. 7;Mr/P-M>/k Aoy>-« 
**. **x~F>k 7$y. y7> 

fa. -hn7M;K 7/V*;Hi8ffl. atX^n^o^ 

mmm^ c i -c 11 7)Mt>frt>n&isti&. 
[ o o 6 4 ] i i i ) &gmm 

jBln3*iTiJ:n. «BB**-(t^ft<0^CW«r7^^ 

<. **i&fcte*;*7 4y, &'Jyg?ig. 7>J-/k 7 
5X 7/P^y. xf-t'y. x-x/k SiHLft. -hU 
zk -fy-hu/k 7/k>-y, ey^y. a*aKft£- 

[0065] iPS^ffiflgK^^Ji, T i ( N 
0 3 ) 4 . Zr (NO,),, H f (NO,) 4> Si (CH 
3 ) 3 (N0 3 ) . RuNO (N0 3 ) 3 . WJW, 
Sn (N0 3 ) 4 . Co (N0 3 ) 3. VO (NO3) 3 *ifc 
liCr0 2 (N0 3 ) t 3b»4»*0. i*l4>3i(«C 8 -C„7^ 

[00663 Anyyfl^^-^fl^fcAWiBKJHfi 
i ) MR'.R'yAj 

ZZX\ MteLi . Na, K. Rb. Cs, Fr, B 
e. Mg. Ti, Zr. Hf . Sc. Y, La. V. N 



b, Ta. Cr, Mo, W, Mn, Re. Fe. Ru. 
Os. Co. Rh. Ir. Ni. Pd. Pt. Cu. A 
g. Au. Zn. Cd. Hg. B. Al. Ga. In. 
Tl. Si. Ge. Sn. Pb. As. P. Sb&tfB 

i z^tsriv-rfr^mmtihimx'h*) . tmizn 

Ti. Zr. Hf. Si. Ga. Sn. Co. Vttzii 

SWLft. 7A-*/k 7)V*r-)V. y?n7;^-;k 7 
>J-/k 7^y. JjiVX-iV. 7$K„ tF 
'Jyftft. -hn^yk -MJ/Mnltryl) . 
Mi. -h 1 ^ (nitrile) . Anyyftfc. 7^' 
K. 7/1^3* i'. kn^v. >-'J;k &tf.Ift£>?VNn 
7'yfc. x/i/*yffc. ttz\M-4ttm»fc*'kts?)V- 

rfrhw&ixmmx'ib 0 . r wr* \m-<m 

y. S'jys?s. 7»J-;k 7$y. 7/t^y. **t* 
y. x-r;k BMfcft. -h'J^k -fV-h'J/k 7)V 

7y. 7;^y. tn^'y. euVy. mmmmm 
tt-^ft. *awc*?. v-/7tga. y^ar;^y. 7 
"*3-/k *X7^ylftfe, 7WJf/, SiiiS 

SteSJlSEtiff-Ca*. x^l. y^0. fttf 

z^OtfcO. x + y=7tSMcoJ®^(iTJ>l». 
[00673 i i ) T^mS. 

;k x-f;k 7;PrtH. ^-hy. BL 7i/-;K 
xxr/k 7$y. 7;^;P-h'J/k Anyv-fcHMfc 
**. ^MbkS. ^x-r/k 75 y. y7y 
gfitS. >fV^7yi»B. J-*i'7>&t&. y'J3-y 
-hn7M;K 7/l^f/WHlKa. Sl/>Iix^Oii 

?gfi**Wt. c s -c,,7;^y3&»4>»jat$<i6. 

[ 0 0 6 8 3 i i i ) HHMMM 

mt Mtsmt<mi l zftm& . ifcttfl^wfcssM 

t£>«fiO&2>*£W&^a^yftft£*tt£*tf>*8 

-^*-fb^*^^w : Sr7^^ nw^. it-^mm^ 
i&mt&tzMz, mmryv Ytm&Mzms&ix 

ft*^ft^i&Ja$iiT J; < . *tit>£lttzy < 
y. S'Jy&iS. 7D-7k 75 y. 7/i-v-y. xf-t' 

y. x—f/k K-ftft. -hU;k -fV-MJA', T)V 
^ry. t'Jy'y. II^O, fh5tK075 
y. y'^ir;i^vUAT$F. tc^«^. v-/7ia». 
y^D7i^y, 7;P3-;k ^x^-fyg-fbft. Si^ 
7;^y^ri:'^*ii&. ^TWffi«c7)®!)PSI(i. 
•C^FvStt^ 3 0 &hh cainsrn . 
[00693 ifii^liulgJl^ig^ftJi, T i C 1 4 . Z 
nCl 2 . ZrCl 4 . HfCl 4 . A1C1 3 . SiCl 
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4 , GaC 1 3 , SnCl 4 , CoC 1 3 . v.Xf-;l/-. V 
Xf-^-, ^li^y/f^-Al, B, Ge, Si 

[0070] v D H^#lfc^Ofcfc<3lMB«13W£ 
i ) MR 1 , R 2 ,A 2 

ZZX\ M(4L i . Na, K. Rb. Cs, Fr, B 
e, Mg, Ti, Zr s Hf . Sc. Y, La. V. N 
b, Ta, C r. Mo, W, Mn, Re, Fe, Ru, 
Os, Co, Rh, I r. N i . Pd, Pt, Cu, A 
g, Au, Zn. Cd, Hg, B, Al, Ga, In, 
Tl, Si, Ge, .Sn, Pb, As, P, Sb&tfB 

Ti, Zr, Hf , Si, Ga. Sn. Co. VtfZlt 
Cr?*4-. ^tt^'J^TfcO. R 2 ii*^t 
ft, 7;Mf;k T)V*r-)V^ is?u7)V*r—)i>^ TV — 
/k 7;Mr>\ #;ktfx;k 75 H. SF. tK^' 
H. 'J^ftt, -hny/K — h U ^ (nitryl) . Wk 
JB, -hU/P (nitrile) , Anf^!|, 7S/K, 7 

■ft;, *;kfcyffc, £tdi*4ttmgfaZirts7')U-7'fr 

bmazti&m&TX'h <o . r 1 rur* itm-am®.^ 

Ufa*. 7U-/k 7$y, 7/i^y. x^-t'y. x 
— f/k GSE-ftft, -HJ/k -fV-MMk 7;kry. 
7/i^y. tF7yy, tr'jyy, 

-;k *X7^Mt, 7/t^Ufy. SJBStg. R 

itSgefi^Tftl). ££. xSl, y^O. &t>'zS0 

[00713 i i ) T^mm 

/k i-f/K r/^tF, ^Fy, K. 7x/-/K 
x^f;K 7$y. 7;^;P-hu;K ;\nyy-ftJfcffc 
y4<fclWbJc3R, f-*x~f/k 7$y. y7y 

^. -Fo7/K;k 7;Mf;Hffi8®, atXCfifecofi 

S«4**Wfc, c 5 -c 12 7;^y*^«fK§it|,. 
[ 0 0 7 2 ] i i i ) ffit^M 

£fttitfln$*rc i> &.\ \ i/ y iVttfa^^&Wi 



Tki<. -£ft£>£t±*.X7>ry. Eyy»«L 7'J- 
/k 7$y, 7/i^y. xf-t'y, x-r/k SHLft, 
-i-y/k -^y-hu/k 7/t-yy, eys/y, sstsi 

oftfb^ft, fF7tKo77y. S>*f7Wyl'A75 

-/k *^7^itt, *V7/Mfy4^jWr**i 

[0073] JfH^ftSmi&fttt* N ( S i M 
e 3 ) 2 Li. Na££J4K; B (CH 2 SiMe 3 ) 3 ; 

{ (Me 3 Si) 2 N} 3 -B. Al. Ga£fc{41 n ; 

(Me 3 SiCH 2 ) 4 -Ti, ZrtMtHf ■ < (M 
e 3 S i ) 2 N} r Zn, C d t/c<4H gj&»4>j£9 . CI 
it<b#C 5 -C 12 7/k$y$i*ifc?§j£. ?WL 4£i4# 

[0074] OT^Jte. *5MB*fflBEf *fe*6t, 4 

vyx-hh. , 

[ 0 0 7 5 3 M I : 1HHKfl«^*fiffl?*ffi?!E* 

mzti. 2^cDm%&mmmm-&M*m^x. m^m 

[00763 ^7 - t7 A#*frlEMf4jI-^ft{4, 1 'J -y 
h/l^^y ? ^rt 1 5 0 g^-fF^^f^, 5 
y ) J\y~^M.t 1 g <o i^f-ykF 5 7;l^S 
-^A^WmlBJI^S^ftti, 1 'J 7 F/Po^y^y^ 
t;5 0gohu^^7$yfc 1 goh>;^^;P75y 

§tL, lfi»a*CVDRj6jF|*ifc*A$*L*. HUiBS^l 
^ft»44 0°C^S2 6 0°CT'. »@t{44 0'CBSl 8 

o-ctm^s. mm&j&im 1 o o-c^i 200 

°CX"$> *) . ffjiW4 2 0 OXJBS 7 0 O'CT'ftS . 
M«rtt«t6fcft(C, 7t-$y^-*X *fc 

(4iil^^ffl^^^ t'cOjlTcR^^IASni, . 
ffJ!B:jB7cfflB47 * - S yy • tfxX'$>&. Kfl^flR 

ffj»S:i!MM«4«B)S-e*S. 2^«*f«f 
tltztblz, 7y*^7. hh'7y'y, 7^bJ<S, m 
37f-^7$y, 4^(4CtL^»cOffl^^^i:'<7)g^ 
RJSftWiAS^*. »®>5rM-ftK^J(47y ; &xT-C 

y, ^DDv-^y. ^'J;P7Sy. &V'y;i/7-!fyyjri: 

t. i&Mz{iM*<v®.%.n£mtxmA£tii. 

[00773 |}Jfi<o**aJ4, 2 ^&±nR%ifflm 
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mm^mm^mm. mt&mm. mmm. ttz 

<7>mmi*. mMWyim. tt^i^^mizntm 
^mmmm&mxttmztixi>£*,\ m&ottmi 

^tskoiztrnztih. 

i o o 7 8 ] m2 : *ftftmfimtzti%^mjtzmm 

antra. mmMmm^tmm^zmx^ix. 
x-mwrnmrniztib . ^«tt$«m^$ix&v^ 

[0079] ism^SBfjS^) 1 H3 0 Ic^Sft 

h . m 3 o iz^z tih & o [z , mnas^a^«ir yr 

[0080] ffjgft 1 9 or(C»jeS*lfc«ft 

t» (8&j±U 7 4'C) *»&j£*«IWIH3Bfi^£ttffl-*- 
6. 

[008 1 3 tiato**£uu atftttiAfttftiiKfltf* 

[ o o s 2 1 M3 : mmwmm&foim^h . s^fi# 

* (ALD) Rjfc*»rtfc::feft4£IL 8ft&JK. ifctt 

i^WtffrCli, ««#ALDffl<7)ffa[^RlC#» % 

?ay-$.x h Vtbh^Mmtil F-2 0 ORIE 

■C, z r&tf h f t*trite)IX£Klt. WI^KI. 

ttdimb&mmmmztih. aldii swtsfi*: 
h5i»». ejejb. mt^-v ■ tix&mmzxmz 
wxmzm&tiztizxt)^ mmaizfthtih. 

[0083] iSfra-vASGmmmmrMi. 1 »j 



y * yrt£ 5 o g oiHtm 3 7 h * is )\y a 

tr. £«>0mi. mmw^mmmnx-%\\^ 
ti. m&tf%mti i ftizffim£izmAztih. &m*tt 

mt&tiMz^ 7*- $y^- 2£te.rft 

mmu? *-s >^ ■ axx'hh. mt&wmm 
■fhtzMz, mm. *v>. *, aunt**, ffi&fts 

C v 7yt-7, tH5xy, Tv-fbKS. 837*^- 
[0084] 1MBlK&ft£ftM:4 0 < CJ 1 ;S2 6 0'Ct\ 

imizit4 oxmrni 8ovx'%it2ii&. mmm.a 
^ i o o°cnm%) i 2 o oxix-h o . racu 1 5 or 

1 ) h f s*tiriHiftM^^& 

2 ) JFffitt^-y • iix 

4 ) ^8Stt^-^* • iix 

5 ) z f Gwmmm&toma* 

7) RtEIPJ 

8) ^vStt^-v-* • 

[0085] fflffittH&t^Rjsw^^ ( -en-r/ifne 

Xf7/K 5RVX-f«y7*3. 7 ) ti. 0. \%Tx£ 
1». iKifciiO . 5»BI«HW-4. ^Stt^x • ^~ 
v-yNVUX (^f772, 4. 6. 8)li» 0. 2#7b 
S5#\ #awCtt2»BHMW-*. Xx-yriJbS80 

ZrHf^*Hc7)^0. -T^*>^0. 
1 nm*%f§nS. iWMTIi. ff«$ni.ZrHf 
•^•*MO$f®^r)I${i. 5 0nmT*4«"C. 5 0 0"9" 

[0086] Mao*^rS{i. 2Oj^<0a*4WKJR 

^ai§ix4 1 ^o&ft<»Tx\ ^mnmzx ot«$ 
h%^mmwM*m^xtfmzixxi>±\\ mmntt 
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jus* Kfl&suL mmmm. ttz^Mmmmn 
mzttsxommztiz, mmmmx-it. M2t 

1 0 0 8 7 ] M4 : WI^^^frffl^&Mfllft* 

4>Oy- h V #.frt>MftZtl& F - 2 0 OSJEjFft 
fcEHSfu Mtt.zrtfrhMWWiZlih. ALD 

tff^fi^.. <r<9MT14. 'yyVt^-iWMt IX. t 

[00883 i •/ f- 

;^^y^>rttc5 0gcoco 2 ( co) 8 £#t?. 

mxn. mmmm-smmitmx^tzti. mm* 
%.miFMzMimizmAzti&, 
[oo89] ttimmm-smz4 o-cnm.2 6 o*ct\ 

MMIZH4 O'CBSl 8 0*CXmtZtl&. S«M4 
#Jl 0 0°CT]^.m 1 2 0 0'CT"$>>9. #®W42 0 0'C 
^8 0 0"CT*I» 3 frlBftW. Km. MPRStt^ 
-#X(N 2l Ar ifc^fliOTvStttfX ) tf. K 

fcFMzKnmjfX'JvuAmizmbtiz, . 

1 ) C o^^rmriBM^l^tt^^ 

2) T^m^-y- nx 

3) *S 

4 ) ^vStt^-^' • 

6 ) ^sttA-s; • 

7 ) 7km 

8) ^vStt^-i* 5 - #X 

[0090] it«!»jf&tmjCTJ^7i^ ( -eft-mmta 

^77*1, 5&X/Xr-/7°3. 7 ) it. 0. 
V-niVX (Xf77'2, 4, 6. 8) It. 0. 2g>J5 

M5#\ wmi,z\i2mmmh. XT^rmmsco 

§g7# 1 t^f 7Mzm U 1 yVKOSTTt 4 0 , 
y^t3A';l,hO|i)0. 4J^2J)iJf. -f-ft;b*>&0. 

>NVl/h^c7)Jf^/f:${i s 500nmT-J>l><Z>T\ 5 0 

[0091] imco&mt. w>?mimz£ 9 ft** 

ill) C o S i 2 , H f S i 2 N NbSi 2 , Pd 2 Si s P 
tSi, TaSi 2 . TiSi 2s VSi 2 , WSi 2 , Z 

r s i &£0)BMtMr'<i ft&mm. Rxf&mcom-sm 
m^^m^m^tiioizum^ti. 
it.&ZK 1 1 1 r>mmwmm&m. imttzimcn 



[009 2] 0IJ5 :«tf)ft* 

m^wimmfm-smt. 1 u -y wK^y ? y^c: 1 

00g« (y^D^yX^) Cu (PEt 3 ) , 

Rtf l g<7) p e 1 3 fc-frtr. mUKflatefefitttfldtt: 
fBSSfi, -e;r6or-cm$^T. asfoWism* 

1iW#tE U Z Z X- 1 0 0 *C 3 0 0 'Ol , JfjWctt 
1 2 0t:j 1 ? S2 5 0rtm£ft£mBcg|»'ft5i 

[ 0 0 9 3 ] 0J6 : 9 >?'XT>cr>ttm 
l 0 0 gco^^;^'-^ • ^>-^x-fy^-i-tf. 

i«igiifi?i-^!i* { Mtistc^M$ zx-8 0 rx-m 

^Wi. **^ifOjt70RI*«?SfeL. -eiT'2 0 0'C 
^70 0VIZ. ' Jff3«tH46 0 0iCfcjijft§*uta^± 

[ 0 0 9 4 ] #57 : mit?>?)icottm 
co^y? y f*]t 1 0 0 gco^y ^ : J^)vr 5 y ^ y ^ 

-T^fc7)g^J^#4t, ^^T'2 0 0 4 CB^7 0 0 
iCfc. fffiUi 500 VkMkZlvfcmLkfcSMtfi V 

[ 0 0 9 5 ] M8 : S-flM 

^ffl§ni>. ^ y^A^^iWHflii^fttt, i'j7 

h;Pco^.y ^ yrtic 1 0 0 g « h y ^ f-;p-f y -j^h. , 
1 g ^ ^;Px^;i^r 5 y ££tf . MffiS^M^- 

[ 0 0 9 6 ] W9 : ^>fK^3-^A0D## 

i <owc{4 . ttmifi*^ wji\,-3=s?j»t: nm-th tz 
Mzimztiz. wmmmm&mi*. 1 v v hiw** 

V>Wzi 0 0g<50i?-f|^3 7'h^y • : J)V3-*;j±i 

{4, m&zvmwwft&L. %c\x'2oo°cm.7 

0 0°ClZ. mUt5 0 VCtZMkitlizmLttZM 
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[00 97] 0111 0 : b7y^^Al 2 0 3 y-M 

&tf N F e-tw- hft«#l 1 5 *»ia«-« A 1 2 o 3 

( ST I ) Kflfflifc'fr*. flwofca**? -r -)V*mm 
IBS ia«Rf^h?y5>**#RiI3*L* 

; k«r< , «s i mmtfmmztixm&mzs i o, 

iO. Al 2 0 3 a*U nmJbSl 0 0 nmtf>Jf Sfcft* 
[0098] tt&lzi h A 1 2 0 3 tf5ft*fDfcftfc:. ffiT 

i 'J -v h)WK**rywz 1 o 3 sco 
a. KS> *v>, n 2 o, * s ^(iift^ii^j 

fth'<0|gfl»'#£U -tZX'A 1 2 0 3 !I#2 0 O'CX' 

[0099] 051 1 : h7yyX^Zr0 2 jr'-Si 

ZcomX'ii. milz^Zti&Xolz, *MA 5 PFET 
RVN F ETC?)?- bf§fl;#Jl 1 5 ZB&t& Z r 0 2 

( ST I ) «fl5ft£#* % Mcoffl&tfy -f-^HIMS* 

immz&^xmftztiz. mz. mm^m**^* 

ik*< . *s i oaffl^Saa^iiT. E&fifcS i O 
, N,JHaWBj£3iu WJl *HHB<0CVD7*n-fe^tc 

<fc 0 Z r 0 2 Mtf 1 n m^S 1 0 0 n rnOffS fctf*$ 
[0100] 5 Z r O 2 <oft*tf>fctf>fc. 15 

iH8fifi£*rti. i «j -y h/u^Jfifyrtt: 1 o o gco 



o 2 mti<4oox:x'ttmzi\&. 

to i oi ] mi 2 vjvitxfny-vwmfom 

& 

mt&tzMzmizti&.m^TfiZii&mz. by 

5 Kmmizm&zixh m^)niy-x/ ki^-t yfi 

m. ttz\t^tih<m^h^t^m^tih. y-b 
mm 5 3 ofiE«o±« 5 7 a. v-^y b mmmt 
ixftmi. y-bw&5 2<r>tt*0M^ mmzzL 

KM«tLt, ttzii.Tmcn^)oycm\tm±-th 
mtLxwmtt>\ mcotmzikfz?. y-bmm 
flt5 3^«fia«5 6Ji, ^Ki^tim^wmx'h 

[0 102]»3I^Til5 5fi s Si0 2 . SiO 
,N y . Si 3 N 4 ^t'O^««f4*^^0. i/'Jayfflfi 

-t«r*>t>. Ta 2 O s , Ti0 2l Zr 
0 2 . Hf0 2 . Al 2 0 3 , La 2 0 3< Y 2 0 3 . ^ -y M) 

**. ffig»±«5 7tt, 4>MoiM:*fciiafl4En 

X-bit:*). S i0 2 . Si 0,N y . S i 3 N 4 . Zr 

o 2s Hfo 2 , ai 2 o 3 , r^sy^>fis».>>f»>f 

fifcfcerc**. JKS'Sry-hSWflcJi. SiO.N^ 
TBk. A 1 2 0 3 , Zr0 2 f JttiHf 0 2 c7)^ai:, 

Sft 5 3 rt^^r< 1 1 o^^S*A\ 3fej5t6t:i 

CVDt^«ALDRje^l*ltfc^T. fj 

mmm&iiivm&izi; mtttxtiumK.* o . ft 

[0 1 0 3] 067^01 3ti. ^StiSh^y^' 
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sffmnua 1 . ttva y ■ v-rur^xttcj: oases 
3>a^5 o*nfla!iwBfl;s*iT, s i o t N,mn s r 

«5 5fcUT»«Sft4. H87(4. Hfcy^3_>>A 
13ft, *W, N 2 0. H j 0 i .± £ ftfc <7)m&fa%b' 

mmm&t&it , mMKm&mz&^x. z r o 

2 PS:SiO I N y Jl±t4 0 0rt'#*t-S o H97 
(4, ±*5 7#Z r o^or^x^MMfiSfcJ: 

Hi 07(4, --KU^yay^y-Mffi 
52 1 L"tf+*§*l.S. Ill 17!>SHl 37(4. y-h 

CO 1 04] Wl 3 : A«y-h^fflV^h5y^X^ 

ZMftitz>tMzmmztiz>. muz^tiixoiz. 
WkYyVVx? (NFET) mfvwmmkvyy 

i?X9 (PFET) (DmJjZ-ktt, NFETff 1 1 

t4. xmi ocopmmn&Mmi 3±izmf8,zti. y- 
bmrnib 1 5±tjttft3*L* y- h«& 1 4 1 . y- h 

/km ymm 6b*$ts. mmz. pfets^i 
7^mmi ocr>nmmm®.ffi®i 8±fc»«s#i v y- 
H^mtt 1 5±tfM§tLi» y- mi 1 9 fc , y- h 
Mm 1 9coMmcoM&< l z®'?xB!&.zti2> lttnpsm 

p f e rmwi .mhu ymm 2 1 rvx^-v 2 2 

lz£<0#MZtlZ>, Zcr>mTli. 7<-hVMl4£tzte 

1 9#, mww±mmmz^?z>;^7&mttdi-&<k 

NFETif 1 l«y-h«@14i: LTa 
tP5r£RC:(4, Al, Ag, Bi, Cd, Fe, Ga, 
Hf, In.Mn.Nb> Y, Z rRV : Zixt>CD££% 
b'tfSttlt „ NFE T(.!#>g£4>& < t i, 1 o<7)£jR 
A\ W. Mo, CrjS.VCui:^-ft$^ y-hm® 
l4£BltiLXi> in. PFETff 1 7coy-hm® 
1 9 2: L-CSW&&JK(C(4. N i . Pt, Be, It, 
Te, ReBVRh1?Ztftttil&. PFETWffapfr 
'J?%< i: t 1 OO&Jg**, W, Mo, C r RXfC 
£-ft$*l, y-h^ffil 9^^b-Ci,J;^ 0 £*>3SSS 
«7<4. NFETi7t{iPFETS^, -f&*>^y-l- 

iffii 4, y-h«^i 9, &txy-H$mfti 5<ryy 

%< b i> lo#, «r&(ci Df+*3*iS. y-hSW 



ttl 514, H2T»*fcj:$fc. afcfirgfci 
[0 1 0 5] Ml 4 : byyiSXfVBfc 

z<mx'it, ttmtfi&mif- k zm^i h?y ; jx? 
ZBm-htzmz&mztih. m 14 {4, NFET&y 

(4, NFETSt^PFET^#-£7)pM^*S^6 0± 
fc»JfiS<t*. NFETfH?6 1(4, &K6O.0)pW* 

6y-MBft6 2fc, y-h*fii6 2<7)ffi^(&]<7)Milt 

tf.-BRfc, PFET^7 l*>'S«6 0Onl^i;l/ 
7 21CM^T, &bU>+<m7 31iZ&*)4m% 

*u y-h^s*64±fc^$ni.y-h«ffi7 4 
fc , y- h«s 7 4 apfflanstcfto -cjgjasfLS 1 

W<OpasWttV-x/HM>«8*7 6i:**tr.' 
[0 106] HI 5^024(4. fjJp«CM0S7Q 
-<0«TIE^(R^-y yxco 1 W£jj?taWHBrffiB7* 
HI 57(4. 35hP>y#8t (ST I ) 7 3&tfn 
.'>x^7 2^**f*^ya>'*«6 0*«, pS^«»« 

<^-afc»«$*is. H16T14, y-h»**6 4a 
tx-e^^yyii (ffiijf s i 3 N 4 ) 7 it\ mm±izm 

fc. **ffifc«tOfMtS^II*. H17-C(4. VX^fy 
y« 7 7 1*3 fctJ , NFETy— h (CfiSf iiKHC 
Hl8-t'{4. NFETy-hmffi6 
2*<JgtRS*lfc. NFETy-h«ffi6 2i: LTM^ 
tt«fc{4, --K'Jy'Jny, W, Mo, Ti, Cr, C 
u, Fe, Mn, Nb, V, Re, Pt, Ag, Bi, 
Cd. Fe, Ga. Hf , In, Mn. Y, Zr, Ztl 

ttlh , N F E Ty- h®1 6 2 WttttlZ X 0 
*ltiV\ HI 97(4. ^flmSftt (CMP) 

7(4. HI 7fl£Hl 97*$il5t^-f yr*i. PFE 
T*F^»jS<Ofeftfc*0igS*i&. H2 07(4, 

^yyi7 7p"=j{cfev^T, PFETy-htcffls-f** 

4HcHIPjWBj£S H 2 1 7(4. PFE Ty- h « 
ffi7 4*«§il^>„ PFET^y-h®fii74t LX 
#**tmfctt, 4fJy'j3X N i . W. Mo. T 
i. Cr, Te. Cu, Pd. Pt, Be, Au, I 
r, Te, Rh, h'-T2*:,4#h'-T"£&, 
li-o-tt. S.tX^Jl^tft&. PFETy-h®fi|7 4 
j^**i6fcJ:9frtl.$*ifc'J:v\ H2 27(4, 
fi(CMP)xf7 T^Uff^n, HWWSft£ft 
S. H2 37(4. NFET&l^PFETCO-eil'fnCW 
L-C. JfiSHTji^jWa^iltTff^fiS. H247 
(4. X^-^MTD-feXCO^tc. NFETSt/PFE 
TOttiWzft IX V-x/ h' VA vm&tiWk 

mtxmnzii. m^mmr-th. z^mmmx 
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i o i o 7 ] mi 5 : «ji 3 yfyt^« 

2t^$*iSJ:aec, AMW^3yf'>"9-^S«3 0± 

3 . ( SSiMtt 4 fcfcBBfflWttO ) f8«# 3 4 ; XV 
WaWS3 5**t». iOfOtWtti. 75/3 1, a* 
U73 2, £SKS3 3. i$Htt34, msm%wm3 

[0 1 08] H2 5^jSH2 9(i, ayf^WM 
»J*S'-/>'**> lM^jjrraMMKiBBI-C**. 02 5 

Oti^'Jny-^W^frSK, fgiS§#±v"'J3yS«i. 
GelS, SiGell. S^liGaAslt, AVffi 

mm. 75Xf-y? • #>J Rtf^tltyCOU 
m^h^mfmKZX'hh. 02 6T14. 75 

z*m3 1 ai^ffiwA'ij r 3 2 3*14 . T5/ 

*ffif4. .f'Jy'Jny. W, Mo. Ti , Cr, Cu& 

ffS^m^'y73 2(i:. TaN, TaSiN, 
TiAIN, TiSi N;TaWN. TiWN, T a A 
IN. NbN. ZrN. TaTiN, I r0 2 . Si 
C. TiPt, TiNPt, TiAl N-Pt. Ru, 
Ru0 2 , RuPt. Ru0 2 . WS i . Ti. TiS 
i. Z.tlh<7>Y-?£W$ftY-7<nX»i'V^l/ \ & 
\mA 1 . Pd, I r . IrO,, Os, OsO„ Mo 
Si. TiSi. Re0 2 . £*lfctf>»£ft4fc{i£l 

Zh.m. 02 7T14. £9!1B&3 3jWft&3*l*. tig 
$mS£33li. Ni. Pd, Pt. Cu. Ag. Au. 
Ru. Ir.Rh. IrO,.RuO,.TaN.TaS 
iN. Ta. SrRu0 3 . LaSrCo0 3 . Z\tlt?cr> 

awattfrfcHlSSiU. 02 8T'{4. ft«fc3'4 
aWBSSil*. »Wtt3 4tt, Si0 2 . SiO,N y . 
Si-jN,-^, Ta 2 0 5 . Ti0 2 . Zr0 2 . Hf0 2 . 
A 1 2 0 3 . La 2 0 3 . Y 2 0 3 %k'<7)&mMt®. Ztll> 

tfLZtll. l£U4. glS#3 3*\ ^«AB0 3 5-% 

ft«><Mfj££ixTk4v\ ,I<rT'B<4. A 1 . T i . 
Zr, Hf. V. Nb. Ta. Cr. Mo.W. Cu£ 



-wmmwkeh 0 , Aim 1 jbs^ 3 oie^s^ 

J± tV)*?& > >-7Ur7 yg$g. ;\7*-h (hafnat 
e) , 7*$ VIM ? h U 7fr$> 

myy?>. JWff-^yMi^n-^Aft*. 74B?a 

K-7S*lfc74 BBfcif as . 02 9 T 
<4, HgP«®3 5**J«S*l&. mmk3 5 Ji. tfU 
x'jay. Ni, Pd, Pt, Cu. Ag. Au. R 
u. Ir.Rh. I r 0„, RuO„, TaN. TaS i 
N, Ta, SrRu0 3 , LaSrCo0 3 , ZtlhW 
-7£fcl4#K-7£&. ZtdiZtl^OZm 

um®xt>^xt>. *$-&c<xt>£\\ zemmmx- 
(4, 757, au7. jsam®. Rc^'&t^ntm 

£-£tf4"&< 1 1 1 '**4fefc J: 0 . ^ 

L. CVDifcJiALDRiEJFrtttiV^. 
^i^gimtcj; OK^fMM-S^rffitJ: 0, ft* 3 fx . 
I>. 

[0 1 09] mi 6 : V\sV1~ ■ nyfyt« 
iO^T-(4. *^&{=4 9tt#$ix6^&< itlow 

JBjSSiiS. £«3 0±(cbi-yf-- ny-f^^^dc 
fSlW, H3 1 t^^fil.. ayTy^Dfl^S 
«3 0rtlC»*8*l, iix^'7573 1 ^^LTTfiflO 

muHcsasiis. nis§{4^m*^a 

8 3 fc J: "9 mhtil . S«[t4. x'Ja 

*L «»*±^U3y«K. Ge»g. SiGelt, 

nn^tttu (fttmmm 8 3t4. s i o 2 . s 

iO„N„ S i 3 N 4 . 7^K'Jy • #5X. *V«A1 

, o 3 ziin&amfatf v-r^titz. ttzim h-7 

amomm^j rm 3 2 . Egism^i 3 3 . isms 3 
4 . ngpmsi 3 5 . w&nnimmffim 3 6 Mi 

*teft*3ii*. 75/W^4. sKUS^Uay, w. M 
o . T i . C r . C u 5:i:*<0fie*<0*m36»<5>«jSS*L. 

(4. TaN. TaSiN. TiAlN. TiSiN. T 
aWN. TiWN. TaAIN, NbN. ZrN. Ta 

TiN. I r0 2 , SiC, TiPt, TiNPt, T 
iAIN-Pt. Ru. Ru0 2 . RuPt. Ru0 2 . 

WSi. Ti. TiSi. ZtlbW-TitiliftV- 

T XOi/iJny. ^U(4A 1 . P d . I r . I r 
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O x , Os, OsO„ MoSi v TiSi, Re0 2l 

y. **s£*fflv^ft»$*i^«. mmm33te, n 

i, Pd. Pt, Cu> Ag s Au, R Ul Ir, R 
h, I rO,, RuO,, TaN v TaS iN s Ta, S 
rR'uOg, LaSrCo0 3 , ZtlbW-rtHlift 

a^ft, *tti£H& 

fcfcliSiO,, SiO,N„ Si 3 N 4 ^, Ta 2 0 5> 
TiOi. ZrO,..HfO,, A1,0 8 . La 2 0 3 , Y 2 

o 3 &k'?)&s§H[:ft, i<t^<o^A, il£ft4tt4£ 
fl&£##&*i*-. jm*. asm* 3 3 a*. a;?sab 

0 8 i^f S^n^x^-f rSoiSftft&k'OS^S 
4IBMSHrt»fe*JfiS*iTfcJ:v\ dTBte, Al, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, 

k i> 1 ^<rmmWnTh D » AI4» l BMifa 3 OIEO 

vyny, Ni, Pd, Pt, Cu, Ag, Au.-R 
u, Ir, Rh. IrO,, RuO„ TaN, TaSi 
N, Ta, SrRu0 3 . LaSrCo0 3 . Zilt><T)Y 

6(4, S i 0 2 , Si O x N y , S i 3 N 4 , Ti ON, A 
IN, Si N&I/TiN J S>, Ta 2 0 5 , Ti 0 2 , Zr 
0 2 , Hf0 2 , A 1 2 0 3 , La 2 0 3 , Y 2 0 3 ^rkO#JB 

mm. ztLba$&* m&b&M&m* annate 

13 7air*B»1tfWi.3 8aWfrtlS.il, a^r^m 

h . Mil 3 7,4. S i 0 2 , S i O x N y , S i 3 
N 4 . T i O N , A 1 N , Si N&tfT i n-^, T a 2 O 
5 , Ti 0 2 , Zr0 2 . Hf0 2 . A 1 2 0 3 , La 2 0 3 , 

Y 2 o 3 ^kco^JSig-ft%, £*ifetf>££, S£*4fctt 
A^fia^^S^lg-fk^k'coffiKwffii^^ 
*»^>flh£SfiS. Jfl3f^#:38(i, Si0 2 , SiO, 
N y . si 3 N 4 , wmyy -afjx*?^ Ai 2 o 3 ^t' 

oAwsMBftw) F-ratt4# K-7ig^tj, m^itz 
mm 8 2 *\ y raBt&tw r±(c-frtt§^i> . 



i£$tPIM«8 1(4, WN. Ti Natt4TaN&k'T'$> 
&Jiftfl8 2,4. Al , W, Mo, Ti, Crttz 
(4Cu. £*i4>*) K-ratti* 

m tmwmm. mmmm. mmtm. #m 

[0 1 l o ] M 1 7 : E&«ii?>Ji&£ 

S^S:ffl^atf, 03 
t^SitSidfc. SW#MI4 3rtt:M/yf-4 i&tf 
AM r*4 2 ii 7 f-^-tSi k tcj; 0 , ftMW&BE 
tMffifcWBrt&fU. I8S&14 3(4, S i 0 2 , Si 
O x N y , Si 3 N 4 , *rAW)y- #7X^ Al 2 0 3 4 
kO&JSigftftO fs-ratti^ K-7°*g£ft. <&^(4 

JR{M(4r-?^-yy4^(42M^'v^-y • ratxc 
<fcO, 4^(4yv^77^ay ; x.y^y^J:'9., a^ 
-^ftSfiS. IM*iI4 30Tilfc(4, AJRSMIS^ 
4 4&l^§S««cJI4 5*«L, M*(4A 1 , W, M 

0, Ti, Cr afc,iC u-^ S-^attiC^t^O 
^^k*Offi«c7)»««^^«iRSil, f^#(4Si O 
2 , S i O x N y , S i 3 N 4 , NK'JV- #7X^>, A 

1 2 o 3 %y<oi&mmmcD h*-ratti^ k-t*^ 

ft, Av^4Cti^^B^k*OffiS^«#Wi|Sr*^a^ 
2ixS. H4T'(4, N Uyj-RXfJ^ T^, A'ljrffl 

WN, TiNattiTaNifirkTfcO. 1^JB(4, A 

1, W, Mo, Tiatt4Cu, Cix^C0F-Tatt4 
#K-T^, »I-^ft, att4^1^rk'cottSW#«tt 

S*<o^*< k i> 1 o*^*, -**ife(cj: Ofrtf $ni>„ 
[01-11] *%HB(4#t, ffii 5 a:^tt0ifcRHlLr» 

^feixr#tt5\ ssetratfuf. *»BH^tat^e 
&o£M&t;mo£K7^ire£> £ k ^iw-c^ <* 

■3. fi£->T, *^.4Hua<OiE5i^fiia^l¥iffltR8£ 
Six^t<7)f(4^v^„ 

[ 0 11 2 ] ak^k L/C, *^0J«TOc:reLT«T 

[0113] ( i ) T^mmzm. fuktwmm 
ztit'jrzK k i> i mmmitizmz-kts, mmmmrn 

[»5S: 3] MR'jR 2 y Aj 

S-WU, CiT*M*>Li, Na, K, Rb, Cs, F 
r. Be. Mg, Ti, Zr, Hf, Sc, Y. La. 
V. Nb. Ta. Cr. Mo. W. Mn. Re. Fe, 
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Ru, Os. Co. Rh. Ir, Ni, Pd, Pt . C 
u. Ag. Au, Zn, Cd. Hg, B. A 1 , Ga, 
In, Tl, Si. G e , Sn, P b , As. P. Sb 

RVBi*<kts7')\'-Tfrt>mw.zti$>7mx'b y ), r 

)Vr-)V, 7U-/k 7>v*y. ijjVX-JV, 75 F, 
45 K, tF^y'K, 'jyftft. xFov7k -bV)l> 
(nitryl) . ffiftft* - F 'J;k(nitrile) . )\U?V 
Itft, 7y*F\ 7/l/3*i<\ yo*y, isV)VRXfZ.tl 
t><F»\n7v\t. x;kfryfL $tz\i^4immW*% 

X'h*). A*>**x7-ry. suyKig. 75 y, 7;uy 
y, *f-t'y, x-r/k -MJ/k -fV-h 

>j;k 7/kry, tF^yy, fjyy, 3*ttxak£ 

;i,3-;k *X7^yiHt:ft. r/Mf'jTy. 

77i^yfttf*££fc^;i— r^aHRSfi*. ff 

7;i^-;k x-x;k T/UrbH. ^hy. 
7x;-/k ixfyk 75 y, r/w^^-MJ^. t\ 
□t'y«tt«, ^^Wl, **x-T;k r 
sy. v-ryKJS. ^yy7ysag, f-tfyrfiWL 
^'j3-y«ft. -hory^/K T;Wf;WfiB«, 4fc 

liih.feoa^ft-cjbi, friE ( i ) en<oi3KH^A 

"aft. 

(3) M#Li, Na. K, Rb. Cs. Fr. Be. 
Mg. Ti. Zr, Hf. Sc. Y. La. V. Nb. 
Ta. Cr. Mo.W. Mn. Re. Fe. Ru. O 
s. Co. Rh. Ir, Ni. Pd. Pt, Cu. A 
g. Au. Zn, Cd. Hg. B. Al, Ga. In. 
Tl. Si. Ge. Sn. Pb. As. P. Sbtfcfi 
Bi-C&O. R , A**#fblirC*9, R 2 #**-fcft. r 
;i^/k T^-;k y^07/^-;K 7D— /k T 
;^y. 75H. -f5F, U 
y-fLft, -hDy;k -by* (nitryl) . iSS^S. x 
b'J;P (nitrile) . ^oyy-fcft. 7y'F, 7;W34f 
y. yo^K yy/p, tfcte.rii^Na^yft:, x 

y. S'Jyi^. 7U-;k r$y. r^yy. xf-t* 
y. x-r;k Kttft, xFU/k 4 V-MJ/k r/U 
^y. 7/Mfy, tb'^yy, fjy'y. 
lt£ft, ^Utt^s y y7JSS. y?o7;k>-y, 7 
;U3-;k *X7 -r yRffcft, WJf>. gfi3i$S 
*fctt*TJb*. mile ( 1 ) £ttafnBB$liB£4!i. 

(4) M#Li, Na. K. Rb. Cs. Fr, Be. 
Ti. Zr. Hf . V. Nb. Ta. Cr. Mo. W. 
Mn. Re. Fe. Ru. Os. Co. Rh. Ir. N 



i. Pd. Cu. Ag. Au. Zn. Cd. Hg, B. 
Al. Ga, In, Tl, Si, Ge, Sn. Pb. A 
s. Sb4£«iB iT'&O. R 1 * i C 1 -C 8 7;^;k 
t £tec 4 -c, 2 ^dt;WC* 0 . R*tf*mt 
ft, 7/W*;k 7;k^x;K y?o7/kVx;K 7'J- 

;k 7;k^y. #;k*x;iv, 75 F, A 5 F, t Y?v 

F, 'Jyffcft, xFoy;k -h*J)U (nitryl) . ffig 
Ig. -FU;l/ (nitrile) . Anyyftft, 7y'F, 7 

;P3dfy. yo^fk yy;k ifcttcii/btfVNayy 
it. x/kfcyft, ifcti^flSHiftrfto. a#** 
7-fy. ffiyy^is, r»j-/k 75 y, 7;^y, x 
f-t'y, x-r/k BMSftk -Mjyk -fy-h»J;k 
7;k>y, 7/Mfy, tF^y'y, tuy'y. 
m&to&m. JMRto?* y-y7iss. ^nrw 

y. 7>va-)V. *X7 4 >mVto. 7;^'Jfk 1 

ffiMaafcti*?**. file ( i ) iaa^i>rigjsf4^ 

(.5) MA>'Li , ! Na. K. Rb. Cs. F r. Be. 
Ti. Zr. Hf. V. Nb. Ta. Cr. Mo.W. 
Mn. Re. Fe. Ru. Os. Co. Rh. Ir. N 
i. Pd. Cu. Ag. Au. Zn. Cd. Hg. B. 
A 1, Ga, In, Tl, Si, Ge, Sn, Pb, A 
s, Sb^fctiB i T'J>9, R'* { C 2 -C 8 77kVx 
;k C 4 -C u y?Q7/kr-;k 4fcttC B -C 18 7U 

y?DT;w^-;k 7U-;k 7;^y. */klf^;k 
75 K. -<5F. hh'^y'F. UyftS, -hnxk 
^.MJ/P (nitryl) . IMJA- (nitrile) , 

^Noyyflflfc. 7y*F, 7;pn^y, yo^y, yy 
;k 4?t{i;iii4wNnyy-fL x;U*y-ft, ifcli^ 
-f-fUHI*T* , 3. a*^7 ^ y, S'jyiag, 7'J 
-;k 75 y, 7;pyy, xf-t'y, x-f/k S-fb 
ft, -h'J;k -f y-bU;k 7;k^y, 7;^y, t 
F^yy, fjyy, a^s^i^k^ft. 
=F. V7 7tss. y^D7;i/^y. 7^3 -;k *^.7 

Mia ( 1 ) %m<nm&wm.-&te. 

(6) MA^'Li. Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf, V, Nb, Ta, Cr, Mo.W, 
Mn, Re, Fe, Ru, Os, Co, Rh, Ir, N 

i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B. 
Al, Ga, In, Tl, Si, Ge, Sn, Pb, A 

s , SbifctiB i T'ifeO, R 1 tf*))VX-)i>X'h 0 . 
R^S-fbft, 7/^;k 7)Vr-)V. */?u7)V* 
x/k 7U-;k 7;^y, ti)VX-)V. 7 5F, 45 

F, hF^y'F, 'Jy-fLft, -hoy/k xMJ;Mni 
tryl) , ffiigg. Xh'J;U (nitrile) , )\WfV\t 
ft, 7y'F, 7/P3*y, yn^-y, 4/s«i 
ti^^ayyit. xiVKyfc. ttzteyJitmm&X' 

$>0. AA>'W7^. S'jyKJg. 7U-;k 75 
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y, T)Vi/v, T^t'y, x-r/k ffciVfa, — h y 
;k -fy-HJ/k 7/k>-y, 7/Mfy, th'^y'y, 

2, x?n7;^y, 7/V3-/k *t.7 4 yKttfe, 
7/Mf 'Jr'y, S5^tg^/c<i*T'S>l), luia ( 1 ) ie 

( 7 ) MtfL i , Na, K , Rb, Cs, Fr, Be, 
Ti« Zr, Hf , V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co. Rh, Ir, N 
i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
A 1 , Ga, In, Tl, Si, Ge, Sn, Pb, A 

fW y;oW-;k TU-;k 7/Mfy, #/y#x 
>k 75 F, -f 5 K, tK^y'H, yyftfe, -hny 
;k ~ h»j;p (nitryl) , WB&..-YViV (nitril 

e) , Aoy^t, 7y"k 7/>3*y, yo^y. 
yy/k 4fctti*LfewNpy>"(t. x^yffc, £fc 
J4vM ftttflw^fc 0 , a*s*^7 -f >, su y$s, 
7'j-/k 75 y, r/^y, 7.f-t'y, x-^/k k 
«, -NU;k -fy=Fy;k 7/k7y, 7;Mry, 
tF5y'k tyy'y, 3^S3feMK£4iL ^»R^ 
^, y-y7igS, y?Dmy, T)Va-)V^ #7.7 
yKftfe, 7/P* U f>, EWiHSa fcli*?» £ , 
WE ( 1 ) fffiafffiigtfft£ft. 

(8) M**Li, Na, K, Rb, Cs, Fr, Be, 
Ti, Zr, Hf , V, Nb, Ta, Cr, Mo, W, 
Mn, Re, Fe, Ru, Os, Co, Rh, I r, N 

i, Pd, Cu, Ag, Au, Zn, Cd, Hg, B, 
A 1 , Ga, In, T 1 , S i , Ge, Sn, Pb, A 
s, SbtfcJiB i -C$,19 , Ri#75 HT*0, R 2 # 
*£ft*L 7/Mr;k 7/k7x;y y^D7;^-;K 

T'J-;k 7/y*y, #;y-Kx;k 75 K, -t 5 h\ t 

K^y'F, yyftfe, -hny;k -hUsHnitry 
1) , SM, -h'J;y (nitrile) , ADt>tt, 7 
y'K, 7/l^y, yndfy, y»J/k *fctti*t^<?) 

kft-fcxyjy^ ffi'jy»tt s TU-/k 75 y, 7;P 
yy, 7f-t'y, x-r/k Kltfe, -MJ/k V- 
hU/k 7;k>-y, 7/y^y, tF7y>, eyy>, 
SS«8tg:ftfc£il, *»R#f, y.7 7«SS, y?o 

7/k>-y, 7;nj-;k #;*7-f>lHfc*. t/p^Ut 

( 9 ) mmmit&fatftt&ft. 

[$&4] MR 1 , (PR2 3 ) y A z 
^r^Tt, ^uWTi, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, I r, N i , Pd, Pt, Cu, Agttz 
liAu-C&D, RWR 2 #vk»([;ft, 7/^/k T)V 



?->v\ y;n7;^-/K 7y-/k r>v*y, fin 

7 5k A Sr-\ hh'^vK, UyflSflJ. xh 
ny/k ShUA- (nitryl) , MM, "hU/P (nitr 
lie) , )\u?yWfa. 7y'K, 7/ys*y, yn=* 

is ] ))vmfztiL><?»\nyy\t, x>u^yit. tfc 

£>9, Am7-(y, ffiyy|gJ&, 7';-/k 75 
y, 7/i-yy, 7^-t'y, x-x/k Kfta, - by 
;k ^yzhi;;K T/kT-y, 7;^y, bF5yy, 

y^or/Py-y, 7^3-^, *X7^ yit-fLft, 

. &m<7)$nm&zti&mm-x'h o , x ^ 1 , 

y ^ 0 , at^-z ^ 0 t'J> 0 , x + y =7C«M^^«-r' 
SbS. I?ie (1 ) IH«5^fflBMf4M^. 

(10) MifiL i, Na, K, Rb, Cs, Fr, B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Th, Pa, U, Ti, Zr, Hf , V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, TI, 
Si, Ge, Sn, Pb, As, Sb^fcfiB i Tfo 
0, R'aWST'&O, R 2 #**ffc», TtU^fW 7 
)l*r-)i^ y^nr;^-;K 7'J-;k 7/P^-y, ^ 
/Wfcyk 75 H, A 5 H, t H5yH, 'Jyffl, - 
hoy;k, - WiV (nitryl) , ffil^, ~hV/l (ni 
trile) , Any-V-ft.ft, 7^'H, 7^a^fy, ^o^r 
y. yU/P, iit(iCixA,OAn^y-ft;, x;^y-(L 
i fc«^>f ^i^ft-c-j) 0 , Atf*x 7 -f y , m u yK 
JM, 7y-/k 75 y, 7;pyy, xft'y, x-f- 
/k K-fbti, xhu^, -fyxbu^, 7;P^y, 7;P 
^fy, t H^yy, eyyy, a^s^l:^, * 

y'y7iS^, y^n7;^y, 7;U3-/P, 
*7,7^yiM, 7y^'Jfy, ffiHi»B*fc{4*"e 
*4, mfie ( 1 ) IBtgfOHuiaifi^ft. 

(11) MR i , Na, K, Rb, Cs, Fr, B 
e, Mg, Sc, Y, La, Ce, Pr, Nd, Sm, 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L 
u, Th, Pa, U, Ti, Zr, Hf, V, Nb, T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, Ir, Ni, Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, TI, 
S i , Ge, Sn, Pb, As, Sb^/diB if* 
D, R^Any-'yftftT'&y, RWmik®. TtV* 
/k T)V!r-)V^ y?nm-;l/, 7y-/P, T)V* 
y, ^;^x;p, 75 H, -f5r-*, hH5y>', 'Jy^fb 
fe, -hDy;K -YV)V (nitryl) , ffi^lg, -h'J 
)V (nitrile) , ^nyy-fbfe, 7y'F, 7^3^f y, 

yp^y, yy;p, ttz&ztit>cr>;\n<yyi^ 
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'Jyga&, 7'j-/k 7$y, 7;i^y, x?-t'y, x 
-r/k ffi-fk^, -Mi;k 4yxMj;w, 7;i^y, 
7/Mfy, tK^'y, e g^SSM^- 

-;k **7 4yIM, TW)r>. Wm&ttz 

(12) M#L i s Na, K. Rb, Cs, Fr, B 
e, Mg, Sc, Y« La, Ce, Pr, Nd, Sm> 
Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb , L 
u ( Th, Pa, U.Ti, Zr, H f , V, N b , T 
a, Cr, Mo, W, Mn, Re, Fe, Ru, Os, 
Co, Rh, I r, N i , Pd, Pt, Cu, Ag, A 
u, Zn, Cd, Hg, B, Al, Ga, In, Tl, 
Si, Ge, Sn, Pb, As, S b ttiiiB i X'fo 
0, R^VJ^T'&D, R 1 7;Mf;k 7 
/k>r-;k y?ar;^-,K 7D-;k 7/Wfy s * 
;ktfx;k 75 K, A 5b\ th'^'F, 'JHtl, - 
hn^;l/, - MJyl^ (nitryl) , -h'J;U (ni 
trlle) , Apyytt, 7/k7*x, vodf 

i/iJi^-Y -fb^^TS) 0 , A#*x 7 y , E l> yi§ 
tg, 7'J-7k 7$y, 7^y, xf-fy, x-f- 

/k K-ftft, -PJ/K 'fV-h'J/k 7)V>rV, T)V 

he ( i ) ra^numa^Hi. 

(13) M#P t T'& 0 , fflBfteftP ( j^n^y? 

Pt {7)V*)V) 3 X'%^b^o$i?\r<?)T 
X\ W&VRWXmttMl. 7/Mf/k 7>Vr-)V. is 
7n7iVr-)V. T'J-ik 7/Wr>\ #/k*x/k 7 
Sk -fSF, t K5y K, -ho^k - 

MJ/P (nitryl) , HKJg, ^HJ/P (nitrile) , v\ 
nyy«, 7y'K, 7;U3*>\ >-n*v\ x'J/k 

mmtox-h*). Am7^y E'jyfsjg, ru- 
/k 7$y, 7/i^y, xrt'y, x-f/k 
xh'j/k ^yxh«;;K 7/uyy, 7;Mfy, tf*5 

•/7J!ga, y^or/i'ty, 7^3-;i^, -fcxyivw. 

\m. 7/M-ury, wmmtzizfrx'bh. tuie 

( 1 ) tmmmmmis®. 

(14) Btiie^vStt?SA i liiie^'5r< t £> l ocoMig-fb^ 

(15) m&F&imtfCs^iTJUtiyx'hh. mm 

( 2 ) imwmmiwMis®). ■ 

(16) liiie^tt?K*^*T'^rvgtt?S^3 0%WT 

^raja^t* , Hate ( i ) lem^fjig^^ft. 



d7) mimtomtfmwmm&iZL?. tr^mum 
mmmvx-h&bK $&m*xy<y^ w>jy& 

fi, 7U-/k 7$y, 7/i^y, XTt'y, x-r 
/k IMftr xHJ/k >fyxhiJ;K 7/k>-y, f'J 
^^•ft-a*, rh7bh'n77y, ^r;P 
*/kk7$h\ ?3§#7HK >- x7JSS, y?DW 
y, 7;l-3-;k ^ yfflVfa. mfT)V*y*-% 

ti^-Tt^mmtiim^mmt^mx'h^ Me 

(16) imommWMr&li®. 
( 1 8) B?ia»^]*^^7-;k x^y-;k yr 
^^y^7-;k M)^r;l-7$y, s; 

;P7$y. ^f-^75y, >-'x^7$y, h'xhu 
^r^'J;i-7$y, 7y^^7, xf-i^y^'r5y, 

7 a t° 1/ y >-'7 5 y , h U ^ ^-^x^-;l-xf - V y VT 5 

y>'j7x-MX7^, hyxf-;^x7^y, 
hU^f-7P*7.7^y, 7U;k y?o^y^yxy, 
<y-t'y, x.^-ilKy^y^ h;uxy, >-^D^df^^ 
xy, v^ojj-^^xxy, v^o^7°^Mixy, ^ 

?0^^fh7Xy, ^v-^-b-y, f h7tKD77 

y, ^f-;W?^AT5K, ^r^x;W*4f>-K, p 
S7f-;k mm. ifyK^ftyi. ^^y, x^y, 
b-'J^y&^PF 3 ^tf^-r*^S!R$as, I? 
Ifi ( 1 6 ) ISK^ItrlgMl^*. 

d9) B?i2^vii4?s* { , mmmtfcm. mmmt 

7;pn-;k x-r;k 7^rtK, rhy, 
7x7-yK ixf/K 7$y, 7;^;kxhu 
;k ^oyy^-fbKS, y^f^-fbK*, r*x- T 
;k 75 y, x7yKS, -f y i-rymu. tti/Ty 

Sig, ^'J3-yjfi, ~ho7^/k 7)V*)\,m& 

&^^^C7))I^3!,^S^$^.|»20l.lll<7)«« 

§*T'H?IE^?Stt?SO3 0%mTc0^jDfflfc^ 

frig7^7 i^ii*x7-fy, suy® 

7U-;k 75 y, 7/i^y, xf-h'y, x-r 
;k K«, xHj/k ^fy^h'j;k 7;i-y-y, h*'J 
i-'y, ^^-fk^tt, fb7kKn75y ^r/P 
^;PA75 h', tWc?H% ^7 7iga, v^n7;Py- 
y, 7^3-;k *X7< yK-fb%, StX7^y$-^ 

( 1 ) IB«lOBulg^f-lil^. 

(20) miimmw*?y-)\s. x^y-;k vr 

ny\v-;k ^^y^7-;k h'J^r^7Sy, ^ 
^f;Uf;L-T$y, y'lfyWW$y, h'Jxf- 
;U75y, yiwsy, h'XhU 

^^;Pv-'j/i-75y, 7y^x7, xfi/yy7Sy. 
7Dfl/yy7Sy. M)^^xf-;pxf-l^yi;75 
y, f'J7i-;i/*X7-( y, h!Jif;^7^y, 
h'J^f-;^7.7-f y, 7'J/k y^D^y^yiy, 
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xy, y^D^^'I^ yycK^ryhyxy, v 
;?n:*yyTN7xy, yy^-yy, f h7tHD?7 
y, i?x?vMvk£.7$F, v^f-;^;^dfxH, ^ 
ifflg, x^A^yg^ ^^y, xyy, 

t°y yy, aixp F 3 £#tfy>-r^iti#?§ft.g> . 
mi d9) iB»^mias^-^5. 

(21) H«iB^1l?S*>c 6 -c 12 T;^y*^^o, 

mmz^wm^3o%^xr<mm\^^ mm 

iv^x?^, S'JyRffl, TU-;K T 
5 >, TfUi/y. Xf-tfy, x-r/k R-ftft, - h V 
/k -fyxh'J/k 7/k>-y, t'Jyy, *JBI*ffc& 

*7 -f yig-fcft, &tf7/P*y££try>-Tj!p4>jgs? 
?fi§ffi^Efi-fi:-&ftTj)i». i?fE ( i ) ettanriBK 

f4iS£ft. 

(22) H0lE»S l J^^y-;K xyy-;k y/ 

u;v-/k jM-^yyy-yk byy^/iyrsy, y 

yfvl/XfvP7$y, y'xf-;Mf-/iyr = y, hl»x^- 

;i/r$y, v'Xfviyrsy, yxf-^rsv, t'xhu 
y^yy;yr$y, ry^-r. xf-yyy"7$y, 
rntyyy'7$ y, h yy ^-Ax^-/pxf-yyy'7$ 
y, h'J.7x-/^7^, f-yxfMxy-fy, 

<y-fe'y, x^;k<.y-te-y, Wkcy, yyaA^y* 
xy, yyo^yy'xy, y^n\77b'Jxy, y 

?D*?^f h7X>, yyf-yy, f f7tKD77 

y, y*y^*;PA7$K, ^^;^;u*^^h\ p 
Kyfvk PI?, xf-/l^-»)-y^, ;><yy, xyy, 
t° y yy, a# p f 3 Sr-^tfy'/i—r^^s^Sixi, , 
WE (21) gBffiafflBli(tt££ft. 

(23) Wi/ytt < k 1 1 o^fWWfc&ft#, y'y f-/!/ 
-, y*xf-/P-, *7t«^V7*^-B. AUG 

a , I n, Asi feJSS b*3R-ftft ; M e 2 A 1 H ( N 
EtMej) ■,%3f^)V7)V i yV ; (Me 3 N) A 1 H 
3 ; ( E t M e 2 N ) A 1 H 3 ; (Et 3 N)AlH 3 ;C 
pWH 2 ; Cp 2 MoH 2 ; h U J* 3~)V- , h 'J Xfr)\, 
-, hV4y7W'-* h'JnTatVP-, MM VT" 
ot'/l/-, h'Jn/f/H, MM^y^-, t£ 
{iXf-;^'yf-^-B, Al , Ga, I n, As^tli. 
Sb ; , f b7Xf;l/-, f h'57i- 

)V~. ££{4Th5n7*f-;k-S i , Ti. Zr, H 
f, Ge,.Sn4fcJiPb ; S J*+)V-, y'X^W-, 
ifctt^yW-B, Al, Ga, In, Asifc 

«sb**fl:ft, Jg-fcft, 7»m n-ftft, 3^ 

ft, Cp, 7SM S^f^7SK4fctt7>'*l<; MJ 

xf-/k- , h y >f y 7f-;i/- , h- y n 7o tvp- , h y 
-fyrohvi--, MJn7>/k-, ttdtxf-jwjx* 

/I--B, A 1 , Ga, I n, A s tfdiS b h yyfVU 



75 y, yif;Wf^7$y, y*yf-;kc?-/l/7*$ 
y, 4fetthUxf-^7SV ; ^f-^-ifcttS^xf- 
f-Zn, CdifcliHg; (^yf;l-) 4 Cr; 
Et 3 Pb (^yh^fy) ;Cp 2 Me 2 Zr; (M 
eNC) 2 PtMe 2 ; C P I r (C 2 H 4 ) 2 ; h'^Cp 
-Co, Mo, Fe, Mn, Ni, Ru, V, Os, M 

g£fc(iC r ; t*xx3-;Ky-fe'y ; ex^y-fe'y-c 
o, MotfctiCr ; fij7i-;P-Bi, Sb£fc{i 
As ; h'Jt'^Kfoy ; MJ.XCp-Sc, Y, L 

a, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 
y. Ho, E r, Tm, Yb^fcliLu ; f h7C P - 
Th, Pa, U, Np, PuttzitAmbVXTVlM 
V : JiJA ;CpCr (CO) 2 ;Cp 2 ZrMe 2 ;Cp 
CuPE.t 3 ; CP I n ; Cp I r (yyt?:*yyy'x 
y) ; CpP-d.(7'y^) ; CpGaMe 2 ; CpGa 
Et, ; (y^D^df-9-^'xy) FeC0 3 ; (S^ntf 
?^fh7Xy) FeC0 3 ; If^7xO-fey ; Cp 
Mn(CO) 3 ; (^O^M)X>) Mo (C 
O) 3 ; Tl Cp ; Cp 2 WH 2 ; (yy^yy)W(C 
0) 3 ;CpRe (CO) 3 ;CpRh(CO) 2 ; Ir 

(70)1) 3 ; Pt (7V)V) 2 ; C P I r (i^^o^y 

y^y^y) ; [ir (OMe) (^-yortyy*^ 

y) ] 2 ; Ru (y^o^^^y) (70)1) 2 ; 
Ru 3 C0 12 ; Fe ( CO ) B ; C o 2 ( CO ) 8 ; Ru 
(CO) 3 (l, 3-y?oMfyiy) ;Os 3 CO 
12 ;Cr (CO) 6 ;CpCo (CO) 2 ;Mn 2 (C 
0) 10 ; CpMn (CO) 3 ; ( j/-y n'vry h y X 
y)Mo(CO) 3 ;Mo(CO) 6 ;Ni (CO),; 
Re 2 (CO) 10 ;CpRe (CO) 3 ;CpRh (C 
O) 2 ; Ru 3 (CO) 12 ; W (CO) 6 ; CpV (C 
0) 4 ;CF 3 Co (CO) 4 ; Pt (CO) 2 (y^n^ 
yy^-^y) ; Ir (CO) 2 (y?0^^^ 
y) ; (CO) ,Fe [P (OCH 3 ) 8 ] ; (CO) 4 F 
e [N (CH 3 ) 3 ] ; Co NO (CO) , ; 7h^iy, 
OCH (CF 3 ) 2 , OCMe 2 (CF 3 ) , OCMe (C 
F 3 ) 2 , OS i (CH 3 ) 3 , OC (CH 3 ) 3 , OC (S 
iMe 3 ) 3 , ifcfiOC (CF 3 ) 3 Li, Na, K, R 

b, Cs, Fr, Cu, Ag, Au, H.g4.fc«Tl ; 
rh^y h^t-y, rh^xh^fv, rh^-fyyo^ 
y, rh77h^y, f h5^37>^y, fh74V 
7>*y, rh^OCH (CF, ) 2 , rb7 0CMe 2 

(CF 3 ),fh70CMe ( C F 3 ) 2 , f h 70C 
(CH 3 ) 3 , fh^OC (Si'Me 3 ) 3) fh50C 
(CF 3 ) 3 4Jt{irh50Si (CH 3 ) 3 Si, Ge, 
Sn, Pb, Ti, ZritzteHf ; VO (>f V7n^ 

= s fS/) 3 , hy-fyyn^y, hy^2y>dfy, h 
ynrh^y, hy^yy>^y, hyyh^y, hy 

xh^y, hyocH (CF 3 ) 2 , hiJOCMe, (c 
f 3 ) , hyocMe (cf 3 ) 2 , hyoc (C 

H 3 ) 3 , hyOC (S iMe 3 ) 3, h'JOC (C 
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F 3 ) 3 . ttz&hVOS i (CH 3 ) 3 , B. A 1 , G 
a. In, P, Asi'^Sb ; Et 3 Pb M 7TD 

X (i/*^f-;PT$y) , fh5W (wwsy) 
Ti . Zr, Hf , Si, Ge, Sn££liPb ; >-'X 

.riSftft ; t*Xi;;><f-/l/7$ yr^i/yigtt : Me 2 
Zn ( HJx^-TSy) 2 ; >-'xf-^r$>^^ 
X^yfy ; MJX (iSX*)UT$.S) *X7^>; h 

yx (^^-;i/r$y) ryf t- ; hjx a;**h)V 

75 7) 7^vy ; hUX (^f-^75/) Xf-t* 
y ; b'jxt'x ( bV^i-^^U)V) x;i/f>A75 
F ; t'X ( y> f-^7 5 7) ( h 'J * f-^xf-yUXf - 1/ 
y^'757) 7;P5x^A; (CO)«Fe[N(C 
H 3 ) 3 ] ; Li. NaifcttKN (SiMe 8 ) : 

-771/7$ 7 (hV*1->UX-1-l'yi?T$S) +9V : C 
pCu (PEt 3 ) ;CpCu ( M>7x-^;f;X7 4 
y) ; (m37h**s) GuPMe 3 ; Pt (P 
F 3 ) 4 ;Ni (PF 3 ),;Cr (PF 3 ) 6 ; (Et 
3 P) 3 Mo (CO) 3 ; I r ( P F 3 ) 4 ; T i (N0 3 ) 

4 ; Zr (N0 3 ) 4 ; Hf (N0 3 ) 4 ;Si (CH 3 ) 3 
(N0 8 ) ; RuNO (N0 3 ) 8 Sn 
(N0 3 ) 4 ; Co (N0 3 ) 3 ; VO (NO,) , ; CrO 

2 (N0 3 ) 2 ;TiCl4;ZnCl 2 ;ZrCl 4 ;Hf 
C l 4 ; A l C l 3 ; S i C l 4 ; GaC l 3 ; SnC 
1 4 ; CoC l 3 ; i^fvP-, yXf/H, ifctiti^ 
Vm-Al, B. Ge. SlifcttAsAnyyft 
*;N(SiMe 3 ) 2 Li. NatfcliK ; B (CH 2 

5 iMe 3 ) 3 ; < (M e 3 S i ) 2 N } 3 - B , A l . G 
aifcteln; (Me 3 SiCH 2 ),-Ti, Zr tfz 
ttHf ; ttiii < (Me 3 S i ) 2 N} 2-Zn. Cd* 
fcttH gX'b 0 . Cp*i^ o^y^y'x-yK'J. h . 

Htiie ( i ) am^mmmm^ 

Htrffi ( i ) ffi^is^m^rt^iM^ftfcSMt: 

tf. m- 

(25) B<ifej£**m^s^ffi&gST'£>i>. me ( 2 

4 ) 3E**)#i£. 

(26) mieftPiTO'j^. mtztitzmmmmnt 
m«mxzti&. mte ( 24 ) tmmm. 

(27) ffimmmmiiMftnmmw®mz%<t-t 
ixT-yTt. fufcatvtmmami . mvxmKm 



ft®, a-v • #x. ^imi. lkW*- s J • #X<7) 
3c5^-/WXcoiI^A(ciO. K*fflK±fcff»*** 

rvrtztts. file ( 2.4 ) sfflnim. 

( 2 8 ) mmmsu&mffmjffl. mm. mm. t 

tz\t*4imx'ht>, me ( 24 ) ieaw*jfe. 

(29) mimmmtf*m. 7*-s y/ • #x. i/y 

s. frie ( 28) um^m. 

(30) mmmmm. *. sinbks. 

bmtRztii . frie ( 2 8 ) tixwum-. 

(31) B5ieS^J* { 7y*x7. t F^'y. TWt 
ft^fflA£fctf**tf^rt^r*4>a»teii&. lute 

(28) iimntm. 

(3 2) miT^imW^y. yy^, ?oo^5 

btt$ts7)u-7frhmmztih. Mte ( 28 ) tee 

(33) fiieS^^ 3-pJiLhcoM=5rl.^xc7)^5^-^x 
oy- yyxuzmtXT^n^. fffetfxmotf 

mmmmu^(om.ztitzmmm$i!rx-. %\<o 
tixtfrt-it ■ tixx-h 0 . ^zmwxtfwmxh 
frie ( 2 4 ) leaom 

(34) 3oULhc7)M=5rl»^X(03<5>NVWX 
tf>y- ^yxtBB1-xr-y7^^. frfe#x<7) l o# 

mzwsmnu^n&ikztifzim&fa'szisx-. w> 
ifxff^-it • tfxx'b*) . mzm<7>tfxt>mtmx'h 

h . buIB (24) letK^^So 
( 3 5 ) BulS^^4otLbWM : 5rl»^X<7)3S:y^X 
co^-^yxKBBi-xr-7 7^^. Mie^xo 1 o# 

iixtfn-V ■ iixx-h 0 . JEfcMw^MWbWrfc 

is ( 1 ) mLnmmmm&^fMLztiizmmmt 
z<£ts?>i>-Tfrt>Mmztit. m& (24 ) iem^ 
a. 

(36) Hyie««Sr4o]iLhcoM^^^'X£7)3c5^VPX 
cO^-^yxtCl»tXT'y7Sr^. Mltfxn 1 oA^' 
MieffiigJSf4^ft^^L$^^lulgft«^ . S'JW 

fixtfrt-*j ■ axxh o . s^s'j<5o^*x*ig(bSi|T'j) 

0. HfcS'J^X^. BMcofMtZiitzmmmmt. I? 
te ( l ) 8E«^«rafiS^«»JRfl:$iifc1WB««t 
S:^tf/;P-7>^>^$^^. fife (24) tem^ 

(37) mmfci 4-Oti±cr>m%t$xe>$£.JWX 
cni'—yyxizmtXT'yT'Zii*; f)ie#x<Dlo# 
frtefii^m^<7)^t;§ix^fiigft«s-^. s"jco 
iixtfn-v ■ axxh o . wm<nf]Xifmmxh 
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ie ( i ) mbmmmmm&®(mitztit:m®Mnt 
*%ts?)v-7frhmmtih. «ne < 24 > sam 
a. 

(38) mimWL* 5^Xt<rm%titx<nszEjwx 

wffiwmm&m<m\t%Ktzmm'&*&?»-. win 

«Kfc . frf E ( 1 ) ie«J^HalBJS^ii^com-fb$ hfz 

Mia (24) 'ias^)*ffi. 

(39) BUfE2«t#\ SKfr, WHS 
'Jayffig, Gelt, SiGell, GaAsII, 

$*a>. Buie (24) imoum. 

(40) WEtfff* 5 h 7 y~sx? , r? yfyt, ^ 
An-Y. mm* xA-y^. w& a 

5 ) IBf^iS. 

(41) sfflmmt. tm&mt. muwmmt. &n 
5 rmf&mrmv wtit LXT&nwuzmte 

ti&kMz&wx . lulBnyT>^jsO^< til 
o<ol»jSB*#, BuiS ( 2 4 ) EKtfttrScfcJ: 0#*$ 

(42) iffiffiEiO^mMffiJiJ^. Si0 2 , S i 0 I N 
y , Si 3 N 4 ;TiON s A1N, SiN, TiN, T 
a 2 0 5 , Ti0 2 , Zr0 2 , Hf0 2 , A 1 2 0 3 , La 2 

o 3 , y 2 o 3 , ztibco^ 8&4k&fctt£Ml. m 
IE ( 4 1 ) K»tf>#8-. 

(43) tffiEmtfc&^mttttT&S , MIE (41) 

(44 ) mir^mmtiK -■K'Jy'Jny, W, Mo. 
Ti, Cr, Cu, mfZ.tltz<F>Y-7&K\mV-7 

MSB (4 1 ) IBtt<0*S. 

(4 5) IWaW^UT^ TaN^TaSiN; Ti 
A 1 N > T i S i N, TaWN. TiWN, T a A 1 
N, NbN, ZrN, TaT i N, IrO„ Os, O 
sO,. MoSi, Ti Si, Re0 2 , %XfZ.tlt>0) h* 
-7-4 H-T&A, fi£toftt^«££tf^rt~- 
7*»6aijR3*i4, buIE (4 1 ) ffittwm 

(46) ffiE£ffi«Stf s sKUS^Uay, Ni, Pd, 
Pt; Cu, Ag. Au, Ru; I r, Rh, Ir 
O s , TaN, TaSiN, Ta, SrRu0 3 , LaS 



(4i)««<om 

( 4 7 ) ffiERWM**, Si0 2 , SiO.N^Sia 
N 4 , Ta 2 0 5 , T i 0 2 , Z r0 2 , H f 0 2 , A 1 

2 o 3 , La 2 o 3 , y 2 o 3 , mmm&mmm. m# 

7frt>mBiZil. ZZX'Btf. A 1 , Ti, Zr, H 
f , V, Nb, Ta, Cr, Mo, W, Cu£$ts7!l> 

-yfrhMmtiz&mZ'ists. 1 1 loosttt 
*^*< t i i oojfiawo^f-^yc* o . msBM* 

1-?>M®. T)V*y&4 T 

ay^A, f-^ySt'^vx, TAW?y?y. 74 
IK'/hU^A, ^g^-^, ^-fK^a-f 

MJK£ftl> , lufB ( 4 1 ) E«W)*ffi. 
( 4 8 ) WSEHanta* 1 . ^Ux'Jny, Ni, Pd, 
Pt, Cu, Ag, Au, Ru, I r, Rh, Ir 
O x , TaN, TaSiN, Ta, SrRu0 3 , LaS 
r C o 0 3 , RtfZtlt>cr> H -T£ fzWt h'-r£&, 

ztz\$%m*^ts7)v-7frt>mi%tih, m 
ie (4i) imoum. 

( 4 9 ) mmwm^z^/^yy^ixtz VUyi-RW^ 

Art. im#tsmmk<m(o&Mw<vTtm 
t , wmmb z&ts , sen«it mm-i umx-h -> 

(24) tutwjffizt <oimztiz>-m. 

( 5 0 ) mmnfcMtf. sio 2 , sio,N y , si 3 

N,,^||'jy- ^X, ^Slg^, A 1 2 0 3 , a 

*^^tf^-r*^MS?$ixl» , me, ( 4 9 ) Etta 

(51) BUlBffiSWN'UTW^, WN, T i N, Ta 

N, sio 2 , SiO x N y , Si 3 N 4 , y-fuuy-xr 
^MiS-ft^, A 1 2 0 3 , Mfc\ixh<r>Y-7ttz 

aiRSfi* . MfB ( 4 9 ) 3Ett«*a. 

(52) B5IBieH»f4^\ XV v U ay, A l , w, m 
o, Ti, Cr. Cu, airaVC<t4><0H-7 , 4fett 

*H-r^A, ii-^t). m&m*£ts?)v-7ii>m 

f&tih. MIS (4 9) iBilo^rffi. 

(53) V-XW K P^f yfWSfc , mslV-xffl&b 

vuAymm^mcoi-^^n^mmb. mii-v^m® 
±izm-£bitzti&y-Hmftb, buIb^-mm 



(33) §2 002-60944 (P2002-60 9U5 



ffcLCftfi^fctfSftft*-- r-WSfc **tr*r*f * 

B&i-humz'h^x . Mfem^SHW^ 1 *> 1 o 

WfllJSIBIW, Bute ( 2 4 ) E«0*ffiteJ: 

ft#&. 

(.54) mzy-hmmktf. sio 2 . sio.n,, 

Si 3 N 4 , Ta 2 0 5 . Ti0 2 , Zr0 2 . Hf0 2 , A 
l 2 0 3 , La 2 O s , Y 2 0 3 , £££%&BfflHbRk -ft^ 
* A B 0 3 £ ft^n >f r SRfl3ft££ tf ?)V 
-rfrhW&tl. ZZTBtfs Al.Ti.Zr^H 

f , V. Nb, Ta, Cr, Mo. W. C\i*-&tS?lV 

IMMIrCfcO. A 1 JbMtt 3 (DiEVjmMMtt? 

t t i oojfts^f-sry-e* o . frEBftft 

■A'lJ^A, f-^ylMB. r^5>»>f -yr'J^A. T 

ik y h (j^a, ^k/n^-^a.- rim/^ -*7 

a. «ijBH-r • a^ix^coH-rifc 

»R$*ift. buIB (53) wmmk. 

(55) miey- h^w**«2-pja±<oJi*»feflijasn 
he (53) sfficonm. 

(56) I5ifi>-*- HSffi**. ^'Jy'jny. A 1 „ A 

g. Bi, Cd, Fe, Ga, Hf . In. Mn> N 

b. Y. Zr, Ni, Pt, Be. I r. Te. Re. 
Rh. W. Mo. Cr. Fe. Pd. Au. Rh. T 
i. Cr. Cu. mfZtlb<r)Y-7t1Z\mY-7G 

lute ( 5 3 ) sanam. 

[013 *-3fittUifc P FE T&tf N F E T#F*>IW 

ft»«[lI^BTfflllT'S)ft . 
[02 ] m«[llSl3yT>-fwBrffl0-c-fcft. 
[03 ] ft«Il]|?IE^1fjt£7)8)iiB0T'$)ft. 

[04 1 wmms&m&nmwmrc*) ft . 
[05] vjvvxfcMmmx'hz,. 

[06 ] ?»?f^ffl^-rft ^ U 3 5 0 
ft, h^y^^o^^^BrMT'^ft. 
[07] ^!Jny^5 0frm&t/M£ixT. Si 
0^,1*^)15 5 il/C^JfcSftft. h?y : Jz?CD 

[08 ] IMt^a-^A^+IBll 5 6 J: 0 

[09 ] _Ul5 7tfZ r0 2 »r7X7lftW)£ 
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